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16. Abstract (Continued)
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cost for this remedial action is $8,295,215, which includes an annual O&M cost of $14, 963.
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RECORD COF DECI SI ON DECLARATI ON

OPERABLE UNI T REMEDI AL ALTERNATI VE SELECTI ON

SI TE NAMVE AND LOCATI ON

Cherokee County Site - Galena Subsite
Cher okee County, Kansas

STATEMENT OF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected renedial action
for the ground water/surface water operable unit for the Cherokee
County site - Galena subsite in Cherokee County, Kansas, devel oped
i n accordance with the Conprehensive Environnmental Response,
Conpensation, and Liability Act of 1980 (CERCLA), as anended by the
Superfund Anmendnents and Reaut horization Act of 1986 (SARA), and to
the extent practicable, the National G| and Hazardous Substances
Pol l ution Contingency Plan (NCP). This decision is based on the
adm nistrative record for this site. The attached index identifies
the itens which conprise the adm nistrative record upon which the
selection of the remedial action is based.

The State of Kansas has concurred on the selected renedy. A
letter fromthe State of Kansas stating their concurrence is
included in this Record of Decision package.

DESCRI PTI ON OF THE SELECTED REMEDY

The Gal ena subsite is one of six subsites in the Cherokee
County site. The Galena subsite is divided into two operable units,
alternative water supply and ground water/surface water
renmedi ati on. The alternative water supply operable unit decision
docunment was conpl eted in Decenber 1987. This Record of Deci sion
addresses the ground water/surface water operable unit. The
function of this operable unit is to reduce the risks associ ated
with exposure to the contam nants at the Gal ena subsite. The
i mprovenents to the ground water and surface water quality at this
subsite will be consistent with overall renediation of the Cherokee
County site. The selected renedial action for this operable unit
will also reduce the human exposure to the contam nants in the
surface mne wastes; will reduce the netals contamnation in the
ground water and surface water; and will be protective of the
Roubi doux aqui fer

The sel ected renedy consists of the follow ng four major
component s:

- Renpval and selective placenent of the surface m ne wastes
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1.0 | NTRODUCTI ON

The purpose of this docunment is to describe the renedial
action selected by the U S. Environmental Protection Agency (EPA)
for inplenentation at the Gal ena subsite of the Cherokee County
site, Cherokee County, Kansas. This docunent al so describes the
deci si on- maki ng procedures that were followed in selecting this
remedi al action.

The selected renedial action will remedi ate environnent al
probl ems affecting the public health and the environnent at the
Gal ena subsite. This action is one part of a response action for
renedi ating a site containing hazardous substances. This action
referred to as an "operable unit" renedial action and will be
consistent with the final renedy for the site. This operable unit
remedi al action is selected in accordance with the Conprehensive
Envi ronnment al Response, Conpensation, and Liability Act of 1980
(CERCLA), as anended by the Superfund Arendnments and
Reaut hori zati on Act of 1986 (SARA), 42 U.S.C Section 9601, et seq.

The deci si on-nmaki ng processes regardi ng the Cherokee County
site began with prelimnary investigations, which led to the
inclusion of the site on the National Priorities List (NPL), naking
the site eligible for use of Superfund nonies for cleanup of the
rel eases and threatened rel eases of hazardous substances at the
site. Based on the |large size of the site and general |ocations of
mning activities, the site was separated into six subsites for
further investigation and eventual cleanup.

Addi ti onal renedial investigations (RI) and two operable unit
feasibility studies (OUFS) were conducted at the Gal ena subsite.
The RI denonstrates that the shallow ground water within the Gl ena
subsite contains |evels of netals above primry maxi num cont am nant
| evel s (MCLs) established by the Safe Drinking Water Act.

Approxi mately 1,050 people who live in the Gal ena subsite use this
contam nated shall ow aquifer for their sole source of drinking
wat er .

The first OUFS dealt with the provision of an alternative
wat er supply. A Record of Decision to provide an alternate water
supply was issued on Decenber 21, 1987. The Cherokee County Rura
Water District (RAD) No. 8 has been incorporated to facilitate
construction, operation and nai ntenance of the water system The
wat er system consists of two deep aquifer wells, two el evated
storage tanks and a water distribution system servicing
approxi mately 450 resi dences.
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The Gal ena subsite is characterized by surface mne waste
features that directly inpact the quality of the shallow ground
wat er aquifer and the surface water. The mine waste areas contain
sparse to no vegetation. Approxinmately 900 acres have been
di sturbed by the mning activities and are partially covered with
surface mne wastes. The m ned areas contain approxi mately 3,000
shafts including 580 open shafts and surface col | apses, nany of
which are direct conduits to the shallow ground water. Short Creek
and OM Branch flow through the mned areas in the subsite. Shoa
Creek receives runoff fromthe mned | ands. Short Creek and Shoa
Creek enpty into the Spring River, which flows through the subsite
and into Okl ahona.

The City of Galena, popul ation approximately 3,500, is
surrounded by the m ne waste areas. Many houses are i mediately
adj acent to the mne waste piles. Approxinmately 1,050 additiona
people live within the subsite but outside of the city Iimts. The
land in this rural area is primarily used for |ivestock grazing and
crop production.

3.0 SITE H STORY

Oe was first discovered in the Tri-State Mning District in
1848. The first economcally significant mne in Kansas was in the
City of Galena, where ore was discovered in 1876. Sphalerite (zinc
sul fide) and galena (lead sulfide) were the inportant conmerci al
ore minerals. The district was an inportant source of cadm um which
was produced as a by-product of the |ead-zinc snelting process.
Pyrite and marcasite (both iron disulfide) nade up about five
percent of the minerals in the Galena area. A snelter was built
al ong Short Creek in the 1890's. The area near the original snelter
was used for various snelting facilities until around 1961.

Ore deposits in the Galena vicinity occur fromnear surface to
depths of 100 feet. This shallow depth all owed nunerous snal
m ni ng operations to prosper. Exploration and m ne devel opment were
acconpl i shed by excavating vertical shafts to | ocate the ore body.
M ni ng progressed outward fromthe vertical shafts using a nodified
roomand pillar nethod to follow the ore vein. The use of vertica
shafts as a neans of mneral exploration and the subdivision of
| eases into small mning plots resulted in a high density of mne
shafts in the subsite. Several m nes have collapsed, form ng
subsi dences of varying sizes and shapes. Many circul ar subsi dences
are less than 75 feet in dianmeter while others, fromcircular to
rectangul ar, nmeasure several hundred feet al ong the |ongest
di mension. A ground |l evel difference of 20 to 40 feet is comon in
t he subsidences wthin the subsite. Some subsidences are filled
with water and nmay be deeper.
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alternative with selective placenent of surface m ne waste bel ow
grade. This response activity will fill a majority of the pits,
shafts and subsidences in the subsite.

4.0 ENFORCEMENT ACTI VI Tl ES

CGeneral notice letters were issued to informpotentially
responsi ble parties (PRPs) of their potential liabilities for past
activities at the Cherokee County site. Nine PRPs were sent general
notice letters in 1985. Two additional PRPs were notified of their
potential responsibility in 1986. The original nine PRPs received
notification prior to the installation of the individual water
treatment units and prior to the remedial investigation. The PRPs
indicated no desire to participate in either the renedia
i nvestigations or the operable unit feasibility studies.

A group of the PRPs have participated in investigatory
activities conducted subsequent to the rel ease of the 1988 Proposed
Pl an. These efforts have included various |aboratory and field
i nvestigations. A |aboratory study to better define the geochem cal
behavi or of the surface m ne waste and an onsite pilot study to
assess the | eaching potential of the mine wastes were conducted
under EPA oversi ght and/or pursuant to EPA-approved work plans.

The EPA conducts periodic neetings with these PRPs to
facilitate informati on sharing. Correspondence and summaries of
techni cal discussions with the PRPs are provided in the
adm ni strative record. In May 1988, two additional PRPs were issued
general notice letters as a result of new information on their
i nvol verrent with the Cherokee County site.

5.0 COVMUNITY RELATI ONS HI STORY

A public nmeeting was held in July 1985 prior to the renedi al
i nvestigation to discuss the planned investigation and concerns
relating to the previous mning activities. Another public neeting
was held in May 1986 at the conclusion of the remnedial
i nvestigation and prior to the renoval action. At the conclusion of
the QUFS, for the alternative waiter supply, a public neeting was
hel d in Novenber 1987 and a public coment period was open for 39
days. Al public neetings were held in Gal ena.

As required by Section 113(k)(2)(B) of CERCLA, 42 U.S.C
Section 9613(k)(2)(B), both the 1988 and 1989 proposed pl ans for
the renmedial action for the ground water/surface water operable
unit were nade available to the public. The information regarding
their availability was announced in a newspaper notice and in a
mailing to interested citizens. A public neeting was held in Gal ena
in February 1988 to discuss the 1988 Proposed Plan. A public
comment period on the OUFS and the 1988 Proposed
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TABLE 1
CONCENTRATI ONS (ug/|)2 OF TOTAL METALS
OBSERVED | N PRI VATE WELLS

Aver age Maxi mum Criteria
Bari um 83.5 390 1, 000"
Cadm um 5.6 180 10°P
Chrom um 6.8 120 50° (total)
Copper 14.5 140 1, 000¢
Lead 25.5 230 50¢be
Manganese 92 3,400 50¢
Mer cury 0.14 0. 44 2b
Ni ckel 23 270 150°
Sel eni um 3.8 24 10°P
Silver 6.9 11 50°
Zi nc 841 15, 000 5, 000°

M crograns per liter or parts per billion

TDOD QOO TD

Primary Maxi mum Contam nant Level (MCL), Safe Drinking Water Act
Secondary MCL, Safe Drinking Water Act

The proposed secondary MCL for copper is 1,300 ug/l

The proposed MCL for lead is 5 ug/l

Lifetime Heal th Advisory (EPA, Ofice of Drinking Water)
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sulfides. A simlar action occurs on the surface with the mnerals
in the waste piles reacting with oxygenated rain and snow nelt. The
acidic netal s-1aden water is referred to as acid m ne drai nage.
Acid mne drainage fromthe waste piles, runoff fromthe waste

pi |l es and contam nated ground water discharge to the streans, each
contributing to the contami nation of the surface water.

Approxi mately 510 househol ds outside of the City of Gal ena
depend on private wells in the shallow ground water aquifer for
their drinking water. These wells are obtaining water fromthe sane
geol ogic formation that had previously been mned. The RI and OUFS
show that the water from several of the private wells contains
cadmi um chrom um | ead, nickel and sel enium exceeding the
heal t h- based drinking water standards. Table 1 lists the average
and maxi mum | evel s of netals observed in private water wells during
the RI for the subsite conpared to the drinking water standards.

Exposure to the netals found in the private wells may cause
harm to human heal th. Cadm um and chrom um i ngestion nmay cause
ki dney damage with chrom um al so potentially adversely affecting
the liver. Ingestion of |ead may cause nervous system and
irreversible brain damage particularly in children. N cke
i ngestion may affect body wei ght while ingestion of seleniumcan
cause depression and gastrointestinal disturbances.

The RI and OUFS show that the m ne wastes and soils
contam nated with mne wastes al so present a human health risk as a
result of incidental ingestion of the material. As several of the
waste areas are in close proximty to residential areas, exposures
can occur in a residential setting by children and adults ingesting
soil or vegetables incidentally through normal everyday activities,
(i.e., playing or working in the yard, gardening and other simlar
activities). Exposures can also occur through breathing and
i nhal ation of dust generated by such activities. The surface m ne
wast e have been sources of gravel and fill material used on
residential properties. Children and adults al so are exposed to the
netals in the mne wastes through recreational use of the mne
waste areas. The mine waste areas are used for dirt bike and other
of f-road vehicle Activities. Table 2 lists the maxi nrum net al
concentrations observed in surface soils and m ne wastes.

Ref erence doses (RfDs) and acceptable intakes for chronic
exposures (Al Cs) have been devel oped by EPA for indicating the
potential for adverse health effects from exposure to chem cals
exhi bi ti ng noncarci nogenic effects. RfiDs and AlCs are estimtes of
an exposure | evel that would not be expected to cause adverse
ef fects when exposures occur for a significant portion of a
lifespan. RfDs, which are expressed in units of ng/kg-day, are
estimates of lifetime daily exposure |evels for humans, including



Table 3
COVPARI SON OF MAXI MUM DAI LY | NTAKES TO
RfDs AND Al Cs FOR SO L | NGESTI ON

Rfd or AIC Maxi rum DI (ng/kg/day) D/(RfDor AIQ®

Met al (mo/ ka/ day) 10-kg Child 70-kg Adult 10-kg Child 70-kg Adul t
Cadm um 0. 0005( K D) 0. 00024 1. 71E-5 0.48 0.034
Chromum (Total )® 0. 0048( Rf d) 0. 00088 6. 29E-5 0.18 0. 013
Copper 0.037 (R D 0. 00048 3.43E-5 0. 013 0. 00092
Lead 0.0014 (AIQ 0.0102 7.29E-4 7.29 0.52
Manganese 0.22 (AQ 0. 028 2.0E-3 0.13 0. 0091
N ckel 0.010 (R D 0. 00032 2. 29E-5 0. 032 0. 0023
Sel eni um 0.0030 (AIQ 0.00068 4. 86E- 5 0.23 0. 0016
Silver 0.0030 (RFD 0.00128 9.14E-5 0. 43 0. 0030
Zinc 0.21 (AQ 0. 022 1.57E-3 0.10 0. 0075
Hazard | ndex 8. 88 0.6

a = Conparison assumes all chromumis hexaval ent (V).

b

D/(RRDor AIQ greater than 1.00 indicates a health risk.

Not e: Assunes daily ingestion in a residential exposure scenario with a child

ingestion rate (IR of 0.2 gns/day and adult IR of 0.1 gns/day.
1 kil ogram equal s 2.2 pounds.
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alternatives

8.1 EPA Studies

In May 1988, the EPA initiated studies to determ ne process treatnment
paraneters to m |l and process the mne wastes. A nore detail ed
under st andi ng of specific process variables was al so needed to respond to
significant comments received during the public comrent period on the 1988
preferred renedy. The primary objectives of the additional work were to
coll ect sampl es of high- and | ow grade m ne wastes and then conduct
nmetal lurgical tests on these materials to better define design and
operating paraneters for the treatnent process proposed.

Results of onsite characterization activities indicated that waste
rock piles have a wide size distribution of materials with corresponding
hi ghly variable netals concentrations. A portable X-ray fluorescence (XRF)
spectroneter used to sem -quantitatively identify |ead and zinc
concentrations of mne waste sanples, indicated that many chat piles
contai ned substantial |ead and zinc concentrations. Wt screening and
further chemi cal anal yses on the chat samples showed that nost of the |ead
was in the very fine-sized fraction of the chat. This fine-sized fraction
includes the materials nost |ikely to be ingested.

The results of the metallurgical tests revealed that the
mlling/flotation process required for sufficient netal (prinmarily |ead,
zinc, and cadm um) recoveries fromboth the waste rock and the chat woul d
be far nore conplex than originally envisioned. For exanple, the waste
rock was harder than expected, so the crushing and grinding circuits would
be | arger and nore expensive to build and operate. In addition, these
tests determned that the quantities of netal oxide forms present in both
wast e rock and chat would have to be recovered as well as the sulfides to
produce satisfactory netals renoval and an acceptable tailing. As a
result, further tests and studies on the m ne wastes were conducted and
t he Agency devel oped the 1989 OUFS Suppl enent. This OUFS Suppl enent
re-eval uates the 1988 preferred renedy and eval uates additional renedi al
alternatives in light of the new information gathered subsequent to
publication of the 1988 preferred renedy.

8.2. PRP Studies

In addition to the studies and testing conducted by EPA, a group of
potentially responsible parties (PRPs) conducted field investigations and
| each tests. The PRP group conducted columm | each tests on waste rock,
chat and a sinmulated m il process tailing to better understand the
geochem cal behavi or of these wastes. The PRPs estimated vol unes of the
various mne wastes within the subsites's ei ght EPA-defined waste zones.
This work indicated that there are about 550,000 cubic yards (yd® of
wast e


Data Services

Data Services

Data Services

Data Services


Table 5
GALENA SUBSI TE REMEDI ATI ON GOALS

LONG- TERM
1. Protect the Roubi doux Aquifer from contam nant inflows within the
bounds of the subsite.
2. Protect human health of the population within the subsite from

m ning-related contam nants in the ground water and surface water systens
and in the surface mne wastes and soils.

3. Meet Kansas Ground Water Contamni nant O eanup Target Concentrations?
in ground water within the subsite.

4. Meet both Federal and State Anmbient Water Quality Criteria (AWQX) in
surface streans, within the subsite.

SHORT- TERM
1. Protect the Roubi doux Aquifer from deep well contam nant inflows
within the subsite.
2. Protect human health of the population within the subsite from

m ning-related contam nants in the ground water and surface water systens
and in the surface m ne wastes and soils.

3. Provi de suitable drinking water (neet primary MCLs at existing taps)
for the population within the subsiteP.

4. | mprove water quality or reduce the volunme of surface water entering
t he shall ow ground water systemw thin the subsite.

5. Reduce netal s | oadings in Short Creek, Shoal Creek and Spring River
to support site-w de goals.

6. I mprove water quality of the shallow aquifer within the Gal ena
subsite.

dKansas Ground Water Contamni nant C eanup Target Concentrations are water
quality criteria that apply to all fresh ans usable water aquifers (Kansas
Notification/Action Levels, KNL or KAL), and to alluvial aquifers or
specific aquifers which surface through springs or seeps (Alternate Kansas
Notification/Action Levels, AKNL or AKAL), however these criteria are non-
promul gat ed st andards.

PA suitable drinking water supply for the subsite has been addressed by
the Alternative Water Supply OUFS
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material is used as cover.

The majority of the existing chat piles have been characterized as to
their nmetals content. These characterization efforts indicate that the
di stinction between piles of chat containing the above-described | evel s of
zinc is easily determ ned and al ready appears to fall into the described
categories. Mnor volunes of chat, approxinmately 10 percent of the total
chat volune, are estimated to contain greater than 10,000 ppmzinc. It is
estimated that potentially greater than 60 percent of the chat contain
concentrations of zinc at 5,000 ppm or bel ow.

9.3 lnitial Screening of A ternatives

The 1988 QOUFS provides an initial screening of alternatives which
i ncluded three maj or steps: 1) Prescreening of general response actions
and technol ogies, 2) Screening of general response actions and
technol ogi es, and 3) Devel opment and initial screening of potential
remedi al alternatives.

Twel ve potential renedial alternatives were developed in the OUFS by
assenbling both the source control and managenent of mgration genera
response actions remai ning after the response action and technol ogy
screening. The alternatives listed in Table 6 were devel oped as required
by 40 CFR Section 300.68(f) to the extent possible and appropriate. These
alternatives conformto the requirenents prescribed by Section 121 of
CERCLA, 42 U.S.C. Section 9621 for renedial alternatives. As required by
40 CFR Section 300.68(g), each of the twelve potential alternatives were
eval uated based on three broad criteria: cost, inplenentability and
ef fectiveness.

The initial screening of potential renedial alternatives provided the
basis for selecting five alternatives for detailed analysis in the 1988
OQUFS. The general conponents of these five alternatives are provided in
Section 10.1 of this Record of Decision. Followi ng a detail ed eval uati on,
EPA devel oped a nodification to one of the five alternatives and presented
it in the 1988 Proposed Plan as the preferred renedy, which is described
in Section 10.2, herein.

Addi tional investigations and information gathering as described in
Section 8.0 herein conducted after the publication of 1988 Proposed Pl an
hi ghlighted the need for further alternative devel opnment and eval uati on.
Pertinent avail abl e data passing the OUFS screeni ng and eval uati on stages
were retained for consideration in the devel opnent and further refinenment
of renedial alternatives. Five alternatives were thus devel oped and
eval uated in the OUFS Suppl enent, based on information provided in the
1988 OUFS and the information gained fromthe studies and tests conducted
subsequent to the publication of the 1988
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Proposed Pl an. Many of the alternatives evaluated in the OUFS Suppl enent
i ncorporated the viable alternative conponents previously considered in
the 1988 OUPS. The No-Action Alternative and the 1988 preferred renedy
were considered in this evaluation. Section 10.3 herein describes each of
the alternatives considered in the OUFS Suppl enment .

10. 0 DESCRI PTI ON OF ALTERNATI VES

10.1 1988 QOUFS

The 1988 QOUFS devel oped 12 alternatives, five of which were eval uated
in detail. A brief description of these five alternatives is provided
bel ow. The nunber assigned to each alternative discussed is the sane
nunber as in the 1988 OQUFS. Additional details regarding these five
alternatives may be found in the OUFS.

Al ternative g - 1988 QUFS

The objective of this alternative is to renove the surface sources of
nmetal s contami nation and netal s | oadi ngs which affect acid m ne drainage
and to reduce the subsurface formation and mgration of acid mne
drai nage. This alternative consists of four conponents:

1) Renove and treat surface mne wastes via mlling and flotation to
renove the surface source of the contam nants and acid m ne drai nage;

2) Backfill existing mning shafts and voids to reduce direct inflow
of surface water, reduce dissolved oxygen availability to the subsurface
voi d spaces and reduce the perneability in the subsurface material;

3) Recontour land surface to inprove drai nage and reduce surface
water infiltration into the mneralized zone; and

4) Investigate deep aquifer wells and renmedi ate as necessary to
protect the Roubidoux aquifer.

Al ternative g - 1988 QUFS

The objectives of Alternative 3 are the sane as Alternative 2;
however, Alternative 3 requires a longer time period to neet the long-term
goals. Alternative 3 consists of the follow ng actions:

1) Renove and treat surface wastes via mlling and flotation to
renove the surface sources of the metal contam nants and acid m ne
dr ai nage;
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4) Recontour the disturbed areas to reduce surface water infiltration
into the mneralized zone; and

5) Investigate deep aquifer wells and renediate as necessary to
protect the Roubi doux aquifer.

Al ternative 12 - 1988 QUFS

Alternative 12 is the no-action alternative. The National Contingency
Plan, 40 CFR Section 300.68(f)(1) requires that the no-action alternative
be included in the evaluation. No action nmeans that no further action wll
be taken at the site.

10.2 1988 Preferred Renedial Alternative

The 1988 preferred alternative was devel oped subsequent to a thorough
review of the five alternatives previously described and evaluated in the
OUFS. The objective of the 1988 preferred alternative is to renove the
surface sources of netals contam nation and netals associated with acid
m ne drai nage, which will inprove the quality of the ground water and
surface water and reduce the threat of incidental ingestion of the netal
contam nants in the surface mne wastes. The 1988 preferred alternative
consi sts of four conponents:

1) Renove and treat surface mne wastes via mlling and flotation to
renmove the surface source of the contam nants;

2) Recontour and revegetate the |and surface to control erosion and
to reduce surface water infiltration to the mneralized zone;

3) Channelize and divert stream channels to reduce nmetals |oadings in
the streans and to reduce surface water infiltration into the nmneralized
zone; and

4) Investigate deep aquifer wells and renedi ate as necessary to
protect the Roubi doux aquifer.

10.3 1989 QUFS Suppl enent

As previously stated, additional information gathered in response to
comments received on the 1988 Proposed Pl an and OUFS pronpted further
eval uation of the alternatives for renediating the subsite. The first
conmponent of the 1988 preferred renedy was reevaluated with the
i nformati on gai ned during the post-QOUFS studies. This information caused
the inplenentability of the preferred renmedy to be questioned. In
addition, other information gained during this period supported
devel opnent of
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surface water netals |oading. The first conponent provides the follow ng:
Renove and transport all mne waste rock and chat to a single
contai nnent unit. The unit woul d be designed to neet RCRA design criteria

f or hazar dous wast e.

Al ternative 5 - 1989 OUFS Suppl enent

The objective of Alternative 5 is to renove the source materials from
the surface and selectively place themin mne voids to essentially
elimnate the risk posed by ingestion of nmetal contam nated waste.
Alternative 5 would be inplenented in a manner that pronotes inprovenent
of the shallow ground water and surface water quality. The first conponent
provi des the follow ng:

Renove all mne waste rock and chat and sel ectively place the
material in available pits, shafts and subsidences. Waste rock woul d be
pl aced bel ow ground based on size. Chat would be characterized as to | ead
and zinc content and placed bel ow ground or used for surface cover based
on metal content.

11.0 DEVELOPMENT AND DETAI LED EVALUNTI ON OF THE SELECTED REMEDY

11.1 Description

Alternative 5 - 1989 OUFS Supplenent is the selected renedy. The four
conmponents of this alternative are described in detail as foll ows:

The selected renedy is to mne, characterize and selectively place
surface-deposited m ne wastes (waste rock and chat) in open subsi dences,
pits and shafts. This action will essentially elimnate hunan exposure via
i ngestion to contam nated m ne wastes and reduce | ong-term shall ow ground
wat er and surface water netals |oading. The sel ected renedy includes
di verting and rechanneling certain surface drai nages and recontouring and
vegetating the ground surface to the extent possible. These actions wll
m nimze recharge to the shall ow ground water system reduce infiltration
t hrough the cover material, pronote proper surface drainage and contro
erosi on. The selected renedy requires investigation and renedi ation, as
necessary, of wells penetrating the deep aquifer to protect against
contam nation fromthe shallow aquifer and mning-related activities.

11.2 Mning, Screening and Placenent of Wiste Rock

Wthin a given zone, waste rock will be renmpoved, transferred to a
near by portable screening Plant and then dry screened at a noni na
two-inch size. Tests indicate that the m nus two-inch (finer) size
fraction of waste rock will be highly reactive with


Data Services

Data Services

Data Services

Data Services

Data Services

Data Services

Data Services

Data Services

Data Services

Data Services

Data Services

Data Services

Data Services

Data Services

Data Services

Data Services

Data Services

Data Services

Data Services

Data Services

Data Services


and other Local Materials
Action Level Concentrations.

Compacied Cover, Chal
with Metals Less than

Waste Rock {Minus 2 Inch Fraction)

Chat with High Zinc

Existing Grade

Maximum GW Elevalion

Coarse {Plus 2 Inch)

A e X

Typical Subsidence

Waste Rock and Low Zinc

Chal which Exceed Aclion Level

MINE WASTE BACKFILL

CHEROKEE COUNTY, KANSAS

GAML.ENA SUBSITE

SELECTED REMEDY

FIGURE 1
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remedi ation work if necessary will be conducted on wells identified
as extending to and threatening the quality of the Roubi doux
aqui fer.

11.7 Operation And Mii ntenance

The operation and mai ntenance needs for this renmedy consi st
mai nly of mai ntenance of the |lined channels. In addition, the
conpacted chat backfill used to cover the m ne wastes di sposed of
in the m ne subsidence areas, pits and shafts placed will require
routine inspection for erosion and settling problens. Additional
backfill may have to be placed to naintain design grades.
Veget ati ve cover may require additional maintenance to assure a
stabilized cover and to control erosion.

11.8 O her

Activities will be designed and inplenented to mtigate
adverse health affects on the wildlife and their habitats. Portions
of the Shoal Creek and Spring River have been designated as
critical habitats for threatened or endangered species and/ or
m grating birds and, therefore, nmust be protected during
i npl enentation. It was believed that an endangered species of bats
i nhabited portions of the subsite during the sumrer nonths.

However, a recent investigation by the U.S. Fish and WIldlife has
determ ned that the gray bat does not inhabit the area affected by
the renedi al action.

11.9 Inplenmentability

The sel ected renedy has no mgpj or inplenentation issues. The
technol ogi es involved for each of the activities are avail able and
easily applied to the Gal ena subsite. Surface m ne waste renoval
and sel ective backfilling of waste rock and chat into the m ne
voi ds present sone concerns due to the instability of the ground
from subsurface mne voids within the disturbed areas. Vegetation
will require proper selection of grasses and soil conditioning to
establish a vegetative cover. The estimated tine required to
i npl ement this renmedy, including detailed design, is about three
years. Additional time to establish adequate vegetative cover may
be required.

It will be necessary to obtain access to the m ned areas and
areas containing surface mne wastes within the Gal ena subsite to
proceed with inplenentation. Mdst of the land is privately held and
i ndi vi dual access agreenents may be obtained to conduct the
activities.

Al'l activities will be conducted onsite, therefore, according
to Section 121(e) of CERCLA, 42 U S.C. 6921(e), it will not be
necessary to obtain state or federal permts. Coordination with
ot her Federal Agencies, State agencies and EPA progranms wil |
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During backfill of mne wastes into water-filled voids,
di spl acenent of the water could occur. Due to the length of tine
over which the backfilling will be inplenented, displacenment of
water will be gradual and, therefore, have m ninmal inpact to the

qual ity of ground water and surface water. The tinme required to
conplete the m ne waste renoval and di sposal renedial actions wll
be approximtely two years.

11.12 Long-Term Effecti veness and Per nanence

The selected renmedy will essentially elimnate the threat of
human exposure to the contam nants via ingestion by renmoving the
surface waste piles. The environnmental risks will be reduced by

| owering the contam nant |evels over the long termin the surface
waters. The pilot |each test results suggest that over the |ong
termthe selected renmedy will reduce the | eaching and m gration of
metal contam nants. The mass | oadi ngs nodel in addition to the data
fromthe pilot |each test supports this anticipated decrease in the
metal s | oading over the long term

The netals remaining at the ground surface after
i npl ementation of this remedy will continue to persist in the soils
and m ne waste remants. The nobility of the subsurface netals wll
be slightly reduced because of the reduction in acid m ne drai nage
generation. Selective placenent of surface m ne waste bel ow grade,
surface recontouring and surface water diversions and
channelization will assist in reduci ng oxygen and water contact
with sulfide mnerals, therefore, reducing the formation of acid
nm ne drai nage.

Based on the nodel, it is predicted that individual overal
contam nant | oadings to the surface streans will be reduced by
approximately 20 to 30 percent upon conpletion of the selected
remedy. Contam nant-specific ARARsS will not be achieved in the
short term Conpletion of this remedy will positively contribute to
the | ong-term goal of neeting state and federal cleanup criteria.

After inplenmentation, operation and mai ntenance activities
will be required for |ined channels and erosion control of
subsi dence of the backfilled areas. Mnitoring will be required to
eval uate long-term effecti veness because contam nants are not
renoved fromthe site by the renmedial activity. Water quality
monitoring during the first year after conpletion of the renedial
action and at subsequent five-year intervals will be used to
eval uate effectiveness of the renedy.

Long-termreliability of the technol ogies involved is expected
to be high. Selective placenment of the surface m ne wastes bel ow
grade in mne voids is a permanent and irreversible process. If the
Il i ned channel s, diversion channels, recontouring
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Table 7

SELECTED REMEDY
DETAI LED COST SUMVARY

|. Actions to. Support M ne Waste Di sposal Cost s
A. Renpve/ Di spose M ne wastes $3, 714,723
B. Placenent of Cover Materi al 1,012, 302
C. Support Site Work 236, 351
D. M ne Wastes Screening Plant
1. Capital Costs 192, 000
2. Operating costs 185, 529
E. Supporting Field Work
1. Chat Characterization 393, 400
2. Cut/Fill Engineering 197, 200
1. Recont our/ Veget ati on
568 acres at $1000/acre 568, 000
I11. Rechannelization 696, 000
V. Deep Well Investigation/Renmediation 175, 600
V. Water Quality Monitoring 170, 000
PRQIECT COSTS SUBTOTAL 7,541,105
Cont i ngenci es 754,110
81295, 215
OPERATI ON AND MAI NTENANCE ANNUAL
Cover Mai ntenance 10, 123
Channel Mai ntenance 3,480
SUBTOTAL 13, 603
Conti ngenci es 1, 360

14, 963



Table 8
CONTAM NANT- SPECI FI C ARARs
CHEROKEE COUNTY SI TE
GALENA SUBSI TE

Kansas (ug/l)

CWA Federal (SDWA) (ug/l) Domestic Kansas

Human MCL Wat er Acti on

Cont am nant Heal t h Primary Secondary MGLG Suppl y Level 2
Arsenic -- 50 -- 50 50 50
Barium - 1, 000 -- 1,500 1, 000 1, 000
Cadm um 10 10 -- 5 10 5
Chrom um (V1) 50 50 00 120 50 50

(Total) (total)

Copper 1, 000 -- 1,00 1, 300 - 1, 000
I ron -- -- 300 -- -- 300
Lead 50 20 00 20 50 50
Manganese -- -- 50 -- -- 50
Mer cury 10 2 - - 3 2 2
Ni ckel 15.4 -- -- -- -- 1, 000
Sel eni um 10 10 -- 50 10 45
Silver 50 50 -- -- 50 50
Zi nc 5, 000 - 5, 000 - - 5, 000

aKAL-Gr oundwat er Cont am nant Cl eanup Target Conce

ntrations for fresh,

usabl e aquifer.

AQUATI C LI FE
Kansas (ug/l)
Federal (CWA) GW Tar get sa
(ug/l)
Aquatic Life AKNLP AKNLP Aquatic Life
Cont anm nant Chroni c Acut e ( Chronic) (Acut e) (Chronic) (Acut e)

Arsenic 190 360 -- -- 190 360
Barium -- -- -- -- -- --
Cadm um 1.1 3.9 -- -- 0. 662 1.8¢
Chrom um (V1) 11 16 -- -- 11 16
Copper 12 18 26 42 6. 5¢ 9. 2¢
Iron 1, 000 -- -- -- 1, 000 --
Lead 3. 22 822 -- -- 1. 3c 34¢
Manganese -- -- -- -- - - - -
Mer cury 0.012 2.4 0.012 2.4 0.012 2.4
Ni ckel 160 1, 400 -- -- 88¢ 789¢
Sel eni um 35 260 5 20 35 260
Silver 0.12 4.1 0.12 198d 0.12 1. 2¢
Zi nc 110 130 231 255 59¢ 65¢

aGr oundwat er Cont am nant Cl eanup Target Concentra

tions (aquifer

di scharge via springs or

seeps to surface). Nonpronul gated. These levels are to be considered in performng this

action.

bAl ternative Kansas Notification/Action Levels applies to aquifers that

springs or seeps.

CHar dness dependent (val ue based on CaCGO; | ess than 150 ng/l).

dHar dness dependent (val ue based on 251-400 ng/|

CaCGs) .

eHar dness dependent (val ue based on 100 ng/l CaCGs).

surface through



Renedi al Measures

Renoval of Sulfide
M neral s

Shaft and M ne
Backfilling

I nvesti gation/
Remedi ati on of deep
wel l's, as necessary

Surface Water
Channel i ng

Tabl e 10

ARARs

ACTI ON- SPECI FI C ARARs- - FEDERAL AND STATE

Conment s

30 U.S.C. 801--Federal
M ne Safety and Health
Act

40 CPR 122, 125--

Nat i onal Pol | ut ant

Di scharge Elimnation
System and 40 CFR 440-
-Effluent Linitation

30 U.S.C. 801-983--
Federal M ne Safety
and Heal th Act

Surface M ning Control
and Recl amation Act 30
US.C " 1201 et.

seq. and 30 CFR Part
816, particularly "*
816. 56, 816.97,

816. 106, 816.111 to
816. 116, 816.133, and
816. 150

d ean Water Act,
Section 404; 40 CFR
Parts 230 and 231

Kansas Adm nistrative
Regul ation 28-30-1

40 CFR 230- 231,
Section 404 of the
C ean Water Act --
Dredge or Fill
Requi renent s

d ean Water Act,
Section 404, 40 CFR
125, Subpart M and 33
CFR 320-330 -- Rivers
and harbors Act --
Section 10 Perm t

Pertains to worker safety at
m ni ng operations

Regul ates the di scharge

of pollutants from any point
source into waters of the
United States or Kansas and
sets technol ogy-based
effluent limtations for

poi nt source discharge in the
O e Mning and Dressing Point
Sour ce Category

Pertains to worker stafety at
m ni ng operations

Regul at es backfilling and
recontouring previously mned
areas, and ot her
rehabilitation of past mning
areas. This standard is to be
considered in performng this
remedi al action

Action to prohibit discharge
of dredged or fill material
into wetland w thout permt

Regul at e constructi on,
reconstruction, treatnment,
and plugging of water wells

Est abl i shes requirenents for
di scharge of dredged or fill
materials, or work in or

affecting, navigable waters

Action to dispose of dredge
and fill material into waters
is prohibited without a
permt
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1. The Safe Drinking Water Act (SDWA), 42 USC 8300(g), the
National Primary Drinking Water Standards, Mxi mum Cont am nant
Levels (MCLs) 40 CFR Part 141 and the Kansas Adm nistrative
Regul ations 28-15-13 are rel evant and appropriate for this renedi al
action. The ground water should be cleaned up in accordance with
t hese requirenents because the shallow ground water is a current
and potential drinking water source. Although the MCLs are legally
appl i cabl e standards pronul gated for the protection of public
drinking water supplies serving 25 or nore people, the EPA believes
these levels are rel evant and appropriate cleanup goals for
cont am nated ground water where that water is currently or
potentially a drinking water source. The |evels established by the
Kansas regul ations are simlarly relevant and appropriate. Table 8
identifies the MCLs established by the SDWA and the State of Kansas
drinking water standards for heavy netal contam nants found in the
shal | ow ground water at the subsite.

2. Secondary MCLs and MCL goals (MCLG) are to be considered
in inplementing this renedy. Secondary MCLs and MCLGs are not
| egal ly applicable standards for public drinking water supplies
since they only provide for the protection of taste, odor and
asthetic qualities. Since these are not health-based criteria, they
are to be considered as necessary to renmediate the ground water at
the subsite. Secondary MCLs and MCLGs were published in 50 Federal

Register 46936.

3. The Kansas Ground Water Cl eanup Target Concentrations are
to be considered in inmplenenting this remedial action. These target
concentrations for cleanup of ground water are nonpronul gated, but
are standards used by KDHE for ground water renediation.

4. The Clean Water Act, 33 U S.C. 81251 et seqg., sets
criteria for surface water quality based on toxicity to aquatic
organi snms and human health. The State of Kansas has siml|ar water
quality criteria and standards, see KAR 28-16-28 and the G ound
Wat er Cont am nant Cl eanup Target Concentrations (relevant to ground
wat er di scharge via seeps and springs to surface waters). These
| aws and regul ations are guidelines and are not |legally applicable
or enforceable requirenents. However, these requirenents are
relevant to the protection of the environment at the subsite. The
remedi al action will nmonitor the surface water quality to neasure
the improvenent in water quality and conpare the results with these
gui del i nes.

Locati on- Speci fi c ARARs

The | ocation-specific ARARs that will be attained by this
renedi al action are based on the |ocation of the subsite and the
af fect of the hazardous substances on the subsite environnent.
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this requirement is to be considered in the inplenmentation of this
remedy in order to preserve possible historic property which may be
encountered in the subsite. Certain mning property may remain in
such condition that historic preservation may be desirable. Wen
practicabl e, consideration should be given to proper historic
preservation if such mning property is found during inplenentation
of this renedy.

6. The National Archeol ogical and Historic Preservation Act,
16 U.S.C. 8469, and 36 CFR Part 65 require recovery and
preservation of artifacts which may be di scovered during gover nment
actions. This requirenent is to be considered in the inplenentation
of this remedy in order to preserve artifacts which nmay be found at
t he subsite. The renmedi al action includes renmoval and pl acenent of
surface mne wastes. This activity may reveal significant
scientific, prehistorical, historical or archeol ogical data. (For
exanpl e, prehistorical Native Anerican burial grounds and vill ages
or historical mning canps, could be discovered although not
likely.) Therefore when practical, consideration should be given to
preservation if such artifacts are found during inplenmentation of
this remedy.

Acti on- Speci fi c ARARsS

The action-specific ARARs will be achieved by the sel ected
remedy. These ARARs are based on activities and technol ogies to be
i npl emented at the subsite. The following lists describe the
action-specific ARARs shown in Table 10:

1. The Federal M ne Safety and Health Act, 30 U S.C. 8801, is
a legally applicable requirement for this remedy. This act pertains
to worker safety at m ning operations. The renmedial action includes
renoval of mine waste rock and chat and the filling of m ne shafts,
pits and subsi dences. These activities are regulated to protect
wor kers perform ng these actions.

2. The National Pollutant Discharge Elinination System
Effluent Limtations, 40 CFR Parts 122, 125 and 440 are rel evant
and appropriate limtations for this remedial action. The
regul ati on at 40 CFR Part 440 sets technol ogy-based effl uent
limtations for mne drainage from m ning-rel ated point sources.
The renedi al action includes the renpoval and processing of m ne
waste rock and chat. Such activities are sufficiently simlar to
m ning and processing of |lead and zinc ore that the effluent
limtations are relevant and appropriate in the event that m ne
drai nage is generated during the inplenentation of this renedy.

Al t hough the permtting requirenments of the NPDES regul ations are
al so rel evant and appropriate, such permt is not required because
this remedy will be conducted onsite, according to Section 121(e)
of CERCLA, 42 U.S.C. Section 9621(e), no federal, state or |ocal
permt shall be required for any portion of a remedial action
conducted entirely onsite.
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waste sites perform ng remedi al actions. These regul ations control
whenever the OSHA or MSHA nmi ght overlap or conflict with these
regul ati ons.

8. The Centers for Disease Control (CDC) and the Agency for
Toxi ¢ Substances and Di sease Registry (ATSDR) have perforned
studies in residential areas to determ ne health-based | evels of
concern for exposure to |ead contam nation in soils. The
heal t h-based | evel s established by CDC and ATSDR are to be
considered in inmplementing this renmedy because EPA has no
promul gat ed standards for heavy metals contami nation in soil. The
heal t h-based | evels to be considered for this action are 1,000 ppm
| ead and 25 ppm cadm um Mich of the m ne waste rock and chat at
t he subsite contain heavy netals in excess of these health-based
| evel s.

9. Deed restrictions are institutional controls that the
State of Kansas and the | ocal government will enforce to protect
the construction of the renedial action. Restrictions to be
considered in the inplenmentation of this remedial action, include
restrictions on future mning activities, water well construction,
excavation of backfilled shafts and subsi dences and ot her
construction in the areas affected by this remedial action. The
State of Kansas may consi der establishing a G ound Water Managenent
District programfor the subsite to limt the use of shallow ground
wat er for drinking water, pursuant to Kansas Adm nistrative
Regul ations 28-30 and K. S. AL 82a-1036.

11.15 Overall protection of Human Health and the Environnent

This remedy protects human health by renoving the exposed
surface mne wastes that exceed the action level for lead from
human contact and subsequent ingestion. Placenent of the wastes
bel ow grade will effectively mtigate the potential for incidental
i ngestion. Since ingestion of surface m ne waste represents the
nost significant exposure pathway for children, renoval of the m ne
wastes will substantially protect the health of children.

Sel ective subsurface disposal of the surface m ne wastes in
conjunction with surface water channelization and recontouring
should result in reduced netals loading in the ground water and
surface water systens, but shallow ground water quality wll
continue to exceed contam nant-specific ARARs. The alternative
wat er supply operable unit for the Gal ena subsite provides a
suitabl e drinking water source to users who depend on the
cont am nat ed shal l ow ground water system

Removal of the surface m ne wastes and installation of |ined
di version channels will significantly reduce the nmetals | oading
entering the surface waters through runoff and acid m ne drai nage
fromthe waste piles. Over the long-term surface water
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contam nated water to the deep aquifer. The deep aquifer is used as
the primary source of drinking water for many conmunities.

11.16 Comunity Acceptance

The community has shown a positive response to the preferred
remedy presented at the August 3, 1989 public neeting. EPA' s
response to coments received fromthe public including those
received fromthe potentially responsible parties are included in
t he Responsiveness Summary portion of this Record of Decision.

11.17 State Acceptance

The Kansas Departnment of Health and Environnent has worked
closely with the EPA in the review of the pertinent information and
devel opnent of the selected renedy. A letter of concurrence on the
sel ected remedy has been submtted by the State.

12.0 SUMVARY OF THE COVPARATI VE ANALYSI S OF ALTERNATI VES

In the OUFS, EPA conducted a detailed analysis of each of the
potential renedial alternatives, in accordance with the requirenment
of the NCP, 40 CFR Section 300.68(h). The analysis included: 1)
Refinenment of the feasibility of the alternative; 2) Detail ed cost
estimation, including operation and mai nt enance costs and
di stribution of cost over time; 3) Evaluation in terns of
engi neering, inplenentation, reliability and constructability; 4)
An assessnent of the extent to which the alternative effectively
prevents, mtigates or mnimzes threats to and provi des adequate
protection of public health and wel fare and the environnent; 5) An
eval uation of the extent to which the alternative attains or
exceeds applicable or relevant and appropriate federal and state
public health and environnmental requirenments; 6) An analysis of
whet her recycl e/reuse or other advanced, innovative or alternative
technol ogies is appropriate; and 7) An anal yses of any adverse
envi ronnent al i npacts.

The alternatives considered in the detail ed evaluation were
conpared to CERCLA criteria for selection of the renedy as defined
in Section 121 of CERCLA, 42 U.S.C. Section 9621 and EPA office of
Solid Waste and Enmergency Response (OSVWER) Directives 9355.0-19 and
9355. 0-20. These renedy selection criteria include: 1)
| rpl ementability; 2) Reduction of toxicity, nobility or volune; 3)
Short-term effectiveness; 4) Long-term effectiveness and
per manence; 5) Cost; 6) Conpliance with ARARs; 7) Overal
protection of human health and the environnent; 8) State
acceptance; and 9) Community acceptance.

The 1988 OUFS provided a prelimnary eval uation of twelve
al ternatives and detail ed evaluation of five alternatives refined
fromthe original twelve. These alternatives were eval uated based
on the information available at the tinme. Subsequent to
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Criteria

Alternative 1
No Action

Table1l

EVALUATION OF ALTERNATIVES

Alternative 2
Mineand Mill
All MineWastes

Alternative 3
Mineand Mill
All Mine Waste Rock
and Half of the Chat

Alternative4
Mineand Dispose of all
MineWastesin Onsite
Containment Facility

Alternative5
Geochemically Characterize
Wastes, Segregate by Size,
Selectively Backfill, and
Recontour

OVERALL PROTECTIVENESS
Human Health Protection

S Direct Contact/Mine Wastes

Ingestion

S Groundwater Ingestion

Environmental Protection

COMPLIANCE WITH ARARS

Chemical-Specific ARARs

L ocation-Specific ARARs

Action-Specific ARARs

Other Criteriaand Guidance

LONG TERM EFFECTIVENESS
AND PERMANENCE

Magnitude of Residual Risk

S Mine Waste Ingestion

Existing health threat from
surface areas contaminated with
lead greater than action level.

Primary drinking water
standards exceeded. Alternate
water supply for existing users
being provided through other
remedy.

Contaminated waters exceed
AWQC in Short Creek and other
surface waters

No action does not meet
chemical-specific ARARSs.

Not relevant for no action.

Action-specific ARARs are not
relevant.

Would not protect human
exposure to lead levels greater
than action level in waste rock
and chat.

Mass metal |oads not reduced.

No long-term changes to current
risk.

All contaminated surface solids
above action level in disturbed
areas removed.

Primary drinking water standards
exceeded. Alternate water supply
for existing users being provided
through other remedy.

Mass metal |oads reduced but water
quality still does not meet AWQC.

Does not meet chemical-specific
ARARs but will reduce mass metal
loading.

Facilities designed to meet
location-specific ARARs

Mining and milling actions would
be designed to comply with 30 USC
801-962. Milling plant would be
designed and operated to meet
appropriate NPDES discharge
requirementsincluding 40 CFR
440.

The air emissions from the milling
operation would be designed to
meet the criteria of 40 CFR 61.

All contaminated surface solids

within disturbed areas exceeding
lead action level removed.

Sulfate, zinc, and cadmium not mass
loads reduced 27.9, 36.2, and
31.7%.

Alternative permanently removes
ingestion risk from those areas
where mine waste rock and chat are
removed.

All contaminated surface solids above
action level in disturbed areas
removed.

Primary drinking water standards
exceeded. Alternate water supply for
existing users being provided through
other remedy.

Mass metal |oads reduced but water
quality still does not meet AWQC.

Does not meet chemical-specific
ARARs but will reduce mass metal
loading.

Facilities designed to meet
location-specific ARARSs

This alternative would have the same
action-specific ARARsto be
considered asfor Alternative 2.

All contaminated surface solids within

disturbed areas exceeding lead action
level removed.

Sulfate, zinc, and cadmium not mass
loads reduced 24.5, 33.2, and 29.4%.

Alternative permanently removes
ingestion risk from those areas where
mine waste rock and chat are removed.
Residual risk substantially reduced
dueto removal of metalsin
contaminated surface solids.

All contaminated surface solids
above action level in disturbed areas
removed.

Primary drinking water standards
exceeded. Alternate water supply for
existing users being provided
through other remedy.

Mass metal |oads reduced but water
quality still does not meet AWQC.

Does not meet chemical-specific
ARARs but will reduce mass metal
loading.

Facilities designed to meet
location-specific ARARS

This alternative would need to
consider RCRA design parameters for
the containment unit.

All contaminated surface solids
within disturbed areas exceeding lead
action level removed.

Sulfate, zinc, and cadmium not mass
loads reduced 27.6, 36.2, and 31.7%.

Residual risk reduced since level of
metalsin remaining surface solids
lessthan action levels. Metal
contaminants remain onsite.

All contaminated surface solids
above action level in disturbed
areas removed.

Primary drinking water standards
exceeded. Alternate water supply
for existing users being provided
through other remedy.

Mass metal |oads reduced but water
quality still does not meet AWQC.

Does not meet chemical-specific
ARARs but will reduce mass metal
loading.

Facilities designed to meet
location-specific ARARS

This alternative would need to
consider 30 USC 801-962 for
actions around the shafts.

All contaminated surface solids

within disturbed areas exceeding
lead action level removed.

Sulfate, zinc, and cadmium not mass
loads reduced 18.4, 29.5, and
25.6%.

Alternative removesingestion risk
from those areas where mine waste
rock and chat are removed.



Table1l

(continued)

Alternative5

Alternative 3 Alternative4 Geochemically Characterize
Alternative 2 Mineand Mill Mineand Dispose of all Wastes, Segregate by Size,
Alternative 1 Mineand Mill All Mine Waste Rock MineWastesin Onsite Selectively Backfill, and
Criteria No Action All MineWastes and Half of the Chat Containment Facility Recontour
Irreversible Treatment Not applicable. Milling and flotation are Milling and flotation areirreversible Not applicable. Treatment not irreversible.

Type and Quantity of Residuals
Remaining After Treatment

SHORT-TERM EFFECTIVENESS

Community Protection

Worker Protection

Environmental Impacts

Timeuntil Actionis Complete
IMPLEMENTABILITY

Ability to Construct/Operate
Technology

Reliability of the Technology

Ease of Doing More Action if Needed

Mine waste rock and chat will
continue to weather, releasing
metals to ground and surface
water.

Risk to community not increased
by remedy implementation.

No risk to workers.

Continued impact from existing
conditions.

Not applicable.

Not applicable.

Not applicable.

Not applicable.

irreversible treatments.

Low levels of metalswith
concentrations less than action
levels, remainin mill tailing.

Temporary increase of dust
production and truck traffic
(haulage of waste rock and chat to
mill).

Protection from dust exposure and
dermal contact will be required.
Workers must be cautions
concerning unstable ground
conditions.

Asminewasterock isremoved,
contaminant mass load will
decrease.

3-1/2to 4 years.

Conventional recover, transport,
and beneficiation technologies are
easily implementable. However,
enhanced recovery to meet action
level requiresinnovative
technologies. Rechanneling,
recontouring, revegetation, and well
remediation are all conventional
technologies that should be easy to
implement.

Reliability of treatment process
requires monitoring of feed and
tailing product quality.

Thereliability of the recontouring,
channelization, revegetaion, and
well remediation will depend on
routine maintenance.

Alternative removes and treate all
surface mine wastes.

treatments.

No contaminated surface mine waste
remains onsite.

Temporary increase of dust production
and truck traffic (haulage of waste rock
and chat to mill).

Protection from dust exposure and
dermal contact will be required.
Workers must be cautions concerning
unstable ground conditions.

Asminewasterock isremoved,
contaminant mass oad will decrease.

3to3-1/2 years.

Mass metal |oads reduced but water
quality still does not meet AWQC.

Conventional recover, transport, and
beneficiation technologies are easily
implementable. However, enhanced
recovery to meet action level requires
innovative technologies. Innovative
use of XRF technology will provide
characterization of chat. Rechanneling,
recontouring, revegetation, and well
remediation are all conventional
technologies that should be easy to
implement.

Reliability of treatment process
requires monitoring of feed and telling
product quality, Reliability of the chat
XREF characterization operations will
be controlled through detailed
procedures.

Thereliability of the recontouring,
channelization, revegetation, and well
remediation will depend on routine
maintenance.

Additional chat could be removed.

Contaminated waste rock and chat will
be contained onsite.

Temporary increase of dust production
and truck traffic (haulage of waste to
containment unit).

Protection from dust exposure and
dermal contact will be required.
Workers must be cautions concerning
unstable ground conditions.

Asminewasterock isremoved,
contaminant mass load will decrease.

About 1 year.

Mass metal |oads reduced but water
quality still does not meet AWQC.

Containment technology easy to
implement. Construction materials
would haveto be hauled to site.
Rechanneling, recontouring,
revegetaion, and well remediation are
all conventional technologies that
should be easy to implement.

Containment unit would be
constructed to have high operational
reliability. Rebiability of the chat XRF
characterization operations would be
controlled through detailed
procedures.

Thereliability of the recontouring,
channelizational revegetaion, and well
remediation will depend on routine
maintenance.

Wastes could be | ater retrieved for
treatment or other disposal.

Contaminated waste rock and chat
will be selectively isolated,
controlling metal releases to the
groundwater and human exposure.

Minimal impact to community during
implementation.

Protection from dust exposure and
dermal contact will be required.
Workers must be cautions concerning
unstable ground conditions.

Minimal impact to environment
during implementation.

About 2-1/2 years.

Mass metal |oads reduced but water
quality still does not meet AWQC.

Innovative use of XRF technology
will provide characterization of chat.
Sizing process for waste rock
segregation is standard technology
hence easily implementable. Isolation
of contaminated materials employs
conventional earthmoving

technol ogies Rechanneling,
recontouring, revegetation, and well
remediation are all conventional
technologies that should be easy
implement.

Earthmoving technologies are
reliable. Reliability of the chat XRF
characterizationoperations will be
controlled through detailed
procedures.

Thereliablility of the recontouring,
channelization, revegetaion, and well
remediation will depend on routine
maintenance.

Additional actionsvery difficult.
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12.4 Long-Term Effectiveness and Permnence

Alternatives are assessed for the long-term effectiveness
and pernmanence they afford along with the degree of certainty
that the remedy will prove successful. Pursuant to this
criterion, the magnitude of residual risks foll ow ng
i npl enentation, type and degree of |ong-term managenent
requi red, potential of human and environnmental exposure to the
remai ni ng wastes, long-termreliability of the controls and
the potential need for replacenent of the remedy are assessed.

12.5 Cost

The cost criterion includes capital costs, operation and
mai nt enance costs, costs of five-year reviews, net percent
val ue of capital and O&M costs and potential future renmedia
action costs.

12.6 Conpliance with ARARS

Section 121(d) of CERCLA, 42 U.S.C. Section 9621(d),
requires that renmedial actions shall attain a degree of
cl eanup of hazardous substances released into the environnent
and a degree of control over further release that at a m ni mum
assures protection of human health and the environment. It
requires that any Federal or State |aw, standard, requirenment,
criteria or limtation which is legally applicable to the
hazardous substance or is relevant and appropriate under the
circunstances shall be the level or standard of control for
such hazardous substance or contam nant remaining at the site.
The applicable or rel evant and appropriate requirenments
(ARARs) for renedial alternatives at this subsite include
contam nant -specific ARARs, | ocationspecific ARARs and
action-specific ARARs.

12.7 Overall Protection 91 Human Heal th and t he Envi ronnent

This criterion is used to assess the alternatives from
t he standpoint of whether they provide adequate protection of
human health and the environnent.

12.8 State and Community Acceptance

The state and community acceptance criterion is used to
assess support and opposition to the conponents of the
alternatives provided at the state governnent and | ocal
community | evel
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* The no-action alternative fails to address any
i nprovenent in surface water or ground water quality
(shal l ow or deep aquifers); and

e The no-action alternative fails to reduce nobility,
volunme or toxicity of hazardous substances at the site.

Alternative 2 - 1989 - OUES Suppl enent

* Alternative 2 obtains the sane |evel of ~rotection for
the public health risk due to incidental ingestion of
surface m ne waste, however, the costs are nearly 2.5
times as expensive as the selected renedy.

e Although Alternative 2 does achieve greater inprovenent
in the surface water quality conpared to the selected
remedy, it still does not nmeet contam nant-specific
ARARs. Thus, the greater costs are not justified.

Alternative 3 - 1989 OUFS Suppl enent

e Alternative 3 obtains the same |evel of protection for
the public health risk due to incidental ingestion of
surface m ne waste, however, the costs are nearly 2.0
ti mes as expensive as the sel ected renedy.

e Although Alternative 3 does achi eve greater inprovenent
in the surface water quality conpared to the selected
remedy, it still does not neet contam nant-specific
ARARs. Thus, the greater co sts are not justified.

Alternative 4 - 1989 OUES Suppl enrent

e Alternative 4 achieves the sane | evel of protection for
public health, however, the costs are greater than 3.5
times as expensive as the selected renedy.

» Alternative 4 achieves a greater inprovenent in the
surface water quality, however, it still does not neet
t he Contam nant-specific ARARs, thus the greater cost
remai n unjustified.

e Alternative 4 would be difficult to inplement due to

anticipated problens in finding a | ocation for a single
unit to contain all waste materi al

e Alternative 4 is unacceptable to the state.

In general, the selected renmedy was chosen for
i npl ementati on on the basis of the remedy selection criterion

and the evaluation of various alternatives according to the
NCP
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(F) In the case of a renedial action to be undertaken
sol ely under Section 104 of CERCLA, 42 U.S.C., Section 9604,
usi ng the Fund, selection of a renmedial action that attains
such |l evel or standard of control will not provide a bal ance
bet ween the need for protection of public health and wel fare
and the environment at the facility under consideration and
the availability of amounts fromthe Fund to respond to ot her
sites which present or may present a threat to public health
or welfare or the environnment, taking into consideration the
relative i mmedi acy of such threats. Where any of the above
conditi ons occur and ARARs cannot be achieved by the sel ected
remedy, EPA nmay “waive” the specific ARARs.

The selected renmedy will not neet the
cont am nant - specific ARARs for the ground water and surface
wat er. These ARARs include attaining the MCLs in the ground
wat er and the AWQC in the surface water and the equival ent
state standards. The selected remedy will not attain these
ARARs due to technical inpracticability as described above in
condition (C). It is technically inpracticable to nmeet the
ARARs because of the continued presence of waste nmaterials
remai ni ng onsite and contam nants offsite and upgradi ent of
t he Gal ena subsite. Consistently, Short Creek exceeds
standards at the point where it enters the subsite and at
times, the Spring River exceeds standards at the point where
it enters the site.

In the initial screening of alternatives, EPA considered
whet her any alternative exists which would achieve
cont am nant -specific ARARs. The only technol ogy that possibly
woul d remedi ate the site to achieve these ARARs is to treat
all surface mne wastes and strip mne the remaining
m neralization in the Galena subsite. This alternative has
several inmplications on the environnent and human heal th,
including, but not limted to, destruction of an endangered
speci es habitat, renoval of all surface soils and per manent
rel ocation of the town of Galena. The EPA al so concl uded t hat
the costs of such an alternative could exceed the avail able
funds in the Hazardous Substance Superfund Finally, even with
this alternative, it could not be accurately predicted whet her
cont am nant - speci fic ARARs woul d be achi eved because it may
not be possible to conpletely renmove all the mneralization.
I n addition, upgradi ent sources of contam nation may conti nue
to degrade water quality within the Gal ena subsite.

13.5 Monitoring of Sel ected Renedy

The surface water quality will be nmonitored on Short
Creek approximtely one mle upgradient of the Spring River to
determ ne the actual effectiveness of the renedial action. The
frequency of the nmonitoring will be determ ned during renedi al
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Foll owi ng i nplementation of the action, the netals
contam nants in the shall ow ground water will continue to
exceed maxi mum contam nant |evels as set by the Safe Drinking
Wat er Act and the equival ent state standards. The surface
water will continue to exceed anbient water quality criteria
for the protection of aquatic life as set by the Clean Water
Act and the equival ent state standards. |nplenmentation of an
action in an attenpt to neet these ARARs woul d present a
greater risk to the environnment than currently exists and than
wi Il exist under the selected renedy. In addition, it is
technically inpractical to inplenent an action to neet ARARs
at this subsite. Tables 8 and 9 on | ocation-specific and
action-specific ARAR s, presented in Section 11 herein,
docunment the ARARs which will be attained by the selected
remedy.

Al'l activities of the selected renedy will be conducted
onsite and, therefore, permts are not required according to
Section 121(e) of CERCLA, 42 U.S.C. Section 9621(e).
Coordination will be conducted with Kansas agencies, other
Federal agencies and EPA prograns.

Cost Effectiveness

The selected renedy is cost-effective. It provides
overall effectiveness proportional to its costs such that the
remedy represents a reasonable benefit for the cost
expenditures. In conjunction with the alternative water supply
operable unit, the selected renedy will substantially mtigate
the public health threats identified at the subsite. The
sel ected remedy will provide a reduction in the contam nants
of concern in the streamwater which will inprove surface
water quality. This alternative al so provides protection to
t he Roubi doux aquifer, the regional drinking water source. The
sel ected remedy provides |ess protection to the environnment
t han sonme of the other alternatives eval uated, but provides
equal or better protection to the public health. The sel ected
remedy is | ess expensive than the other alternatives
eval uat ed.

Utilization QL Per manent Sol uti ons

The sel ected renedial action of screening the nm ne waste
rock and selectively placing that material bel ow grade based
on its geochem cal character provides a solution that
permanently renoves the surface m ne wastes fromthe surface.
The wastes after placenment will not be renpved fromthe m ne
voi ds.
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RESPONSI VENESS SUMVARY
Record of Deci sion
for the
Ground Water/ Surface Water Operable Unit
Gal ena Subsite, Cherokee County
| NTRODUCTI ON

Thi s Responsiveness Summary presents responses of the
Envi ronment al Protection Agency (EPA) to public comments
recei ved regarding renedi al actions for the ground
wat er/ surface water operable unit at the Galena subsite in
Cher okee County. This docunent addresses significant comments
received by the Agency during the two comment periods held
during the remedy sel ection process.

The EPA and Kansas Departnent of Health and Environnment
(KDHE) have devel oped and sel ected an operable unit remedy to
remedi ate the ground water/surface water at the Gal ena subsite
i n Cherokee County. The sel ected renedy and ot her potenti al
alternatives were evaluated in an operable unit feasibility
study (OUFS). The OUFS considered the avail able informtion
pertinent to inprovenent of the ground water and surface water
qual ity and protection of the Roubidoux aquifer. The OUFS is
conprised of the March 1988 OUFS and July 1989 OUFS
Suppl enent .

A public nmeeting was held on August 3, 1989 to present
the preferred renmedy to the public and to receive coment. A
public comment period was open fromJuly 25 to August 28,

1989. A notice



2
was published in the Joplin G obe and Gal ena Sentinel, which
announced the public comment period and the availability of
t he Proposed Pl an, OUFS Suppl enent and updated Adm nistrative
Recor d.

A Proposed Plan was al so devel oped in 1988 in conjunction
with the 1988 OUFS. This Proposed Plan outlined the preferred
remedy that was presented to the public at a neeting on
February 28, 1988. The EPA provided a public coment period
between March 7 and April 29, 1988, for comment to the 1988
Proposed Pl an and 1988 OUFS. Notice of the February 1988
public neeting and public comment period was published in the
Joplin d obe.

Thi s Responsiveness Summary wi || address coments
recei ved during both of the above descri bed coment peri ods.
Part 1 will address those comments received to the 1988
Proposed Plan. In addition, Part 1 will address comments
received froma potentially responsible party (PRP) group to
the Alternative Water Supply OUFS at their request. Part 2
wi ||l address those comments received to the 1989 Proposed
Pl an. Both parts provide responses to coments received from
the public, including city, state and federal officials and
agenci es and PRPs.
|. Coments to the 1988 Proposed Pl an

Responses to comments received between March 7 and April
29, 1988, give the Agency's perspective on the issues at the
time the coments were received. In addition, the responses
provi de the Agency's current perspective as affected by the
1988 renmedy selection process and details of the selected

remedy.



é; Comments fromthe Public

1. Comment: Two commenters express concern about the
met al s uptake of plants. One of the commenters is concerned
about current vegetable gardens. The other is concerned about
the area to be revegetated in the project. The |ater comrenter
suggests that special soil treatnent to fixate the netals
shoul d be used or |and use restrictions for those areas shoul d
be established.

Response: The EPA will conduct activities that place
m ne wastes containing netals at |evels of concern below the
ground surface under a vegetated cover. Plants can uptake
metals fromthe soil and water. Specific rates of uptake or
Il evels of nmetals in area plants is not avail able. The sel ected
remedy will renove the m ne wastes fromthe surface, which act
as a source of metals. This action over the long termwil|
decrease the exposure to area plants. During the design of
this action a determ nation will be nade on the type of
vegetation to be used. The State of Kansas or |ocal governnent
will be responsible for providing all |and used restrictions
after the area has been recontoured and revegetated, to assure
future integrity of the cover.

2. Comment: A commenter questions if the project
i ncludes stabilization of areas where the chat piles have

al ready been renoved.
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Response: Areas where chat piles have been renoved w ||
be stabilized if there are significant quantities of surface
nm ne wastes remaining in close proximty. Those areas included
for stabilization will be delineated during the renedial
design. The areas within the Galena subsite in close proximty

with the remaining surface waste accunul ati ons where chat

pi |l es have been renoved will be stabilized by conpacting
filled areas and recontouring and revegetating the cover
mat eri al .

3. Comment: A commenter suggested that we should m x
four parts waste rock with one part concrete and use the
m xture to line the stream bed. The comenter stated that
$3, 537,500 woul d be needed for the concrete to bind up all the
waste rock. He stated that the need for a mlIl would be
elimnated with his suggested pl an.

Response: Use of the m ne wastes for lining the streans
is of concern because the netals could | each out of the
concrete if not properly maintained and continue to present a
health threat. The type of concrete m x and proportion of
ingredients to be used will be determ ned during the design
phase.

4. Coment: A commenter stated that a strategy should be
devel oped to evaluate the inprovenents in aquatic habitat as
the result of the remediation.

Response: The EPA agrees with the commenter and wil|
devel op a plan to nonitor the inprovenents. The plan wll be

devel oped during the design activities.
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5. Comment: A commenter indicated that it would be good
to fill in subsidences and visible roons.

Response: The EPA agrees with the commenter in part.
Some subsidences will be filled as a part of the renedi al
action. The filling will be conducted in a manner t hat
pronot es proper drainage and prevents erosion.

6. Comment: The comenter asked if we planned to fill
shafts. He said that the shafts he has backfilled that do not
connect to drifts are successful. The commenter also stated
that fill placed in shafts that connect to drifts settle and
are not successful.

Response: The EPA understands the problemand is
intending to fill as many m ne voids, pits, shafts,
subsi dences open to the surface as possible. The affected
shafts will be covered, and recontoured and vegetated to the
extent possible. Details of this activity will be clarified
during the renedi al design phase.

B. Comments fromthe PRPs Received During the 1988 Public

1. Comment: Sonme commenters suggested EPA's 1988
proposed renedi al action at the site was intended to cl eanup
the ground water/surface water (GW SW beyond the quality of
the water in its prem ning condition.

Response: The EPA's proposed renedial action in 1988 for
ground water/surface water cleanup at the Gal ena subsite was
proposed on the basis of achieving protection of human health
and the environnment and the requirenents of the Conprehensive

Envi ronnment al Response, Conpensation and Liability Act of 1980
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(CERCLA) as anended by the Superfund Amendnments and
Reaut hori zation Act of 1986 (SARA), 42 USC Section 9601 et
seq, and the National Contingency Plan (NCP). The EPA

det erm nes appropriate cl eanup standards for water on the
basis of potential uses for the water. The degree of cleanup
is determned in accordance with Section 121(d) of CERCLA, 42
U S.C. Section 9621(d).

The shal |l ow ground water aquifer subject to renedial
action is used directly for drinking water (w thout treatnent)
and may continue to be utilized directly for such purposes.
The applicable or relevant and appropriate cleanup standards
for such waters are the Maxi num Cont am nant Levels (MCL)
establ i shed pursuant to the Safe Drinking Water Act (SDWA).
These sane cl eanup levels, along with additional standards,
are inplenented by the State of Kansas through the Kansas
Ground Water Contani nant Cl eanup Target Concentrations. These
Kansas Action Levels (KAL) apply to all fresh and usable
aqui fers and are "applicable" for the Gal ena subsite renedi al
action. The surface water subject to renmedial action is and
may continue to be used for aquatic |life and recreational
pur poses. According to Section 121(d) of CERCLA, the
appl i cabl e or relevant and appropriate cl eanup standards for
such surface waters include, but are not |limted to, the
Federal Ambient Water Quality Criteria for the protection of

aquatic life and the Kansas Surface Water Quality Standards.
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Al t hough EPA acknow edges that hazardous substances may
have been released into the ground water and surface water in
the Gal ena subsite fromthe presence of the natural ore prior
to mning activities, EPA has no concl usive evidence that the
water quality exceeded the SDWA standards in its prem ning
condition. On the basis of best scientific judgnent, the EPA
believes that the mning activities exacerbated the rel ease of
hazar dous substances into the ground water and surface water
because the mning activities significantly altered the
hydr ogeol ogy of the Gal ena subsite, and the surface m ne
wastes left by mners contributes to the formation of acid
m ne drai nage which continues to degrade the water quality of
t he subsite.

2. Comment: The commenters state that the Federal
Anmbi ent Water Quality Criteria, Kansas Surface Water Quality
St andards, the Safe Drinking Water Act MCLs and the Kansas
KALs are not legally applicable or rel evant and appropriate
requi renents (ARARs) for the ground water/surface water
remedi ation at the Gal ena subsite.

Response: According to Section 121(d) of CERCLA, 42
U S.C. 89621(d), the renedy sel ection process requires
consi deration of cleanup |evels for renediati on of Superfund
sites where any hazardous substances remain onsite at
conpl etion of the response action. The AWQC, MCLs, and KALs
are ARARs for the ground water/surface water renediation due
to the uses and potential uses of the shallow ground water for
drinking water, agricultural and aquatic |ife. The surface

water is the habitat
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for a variety of aquatic life; for exanple the Spring River
Basin is a critical habitat for the Eurycea nultiplicata
gri seogaster, a species of graybelly sal amander, a Kansas
endanger ed speci es.

3. Comment: The commenters suggest that a variance from
KALs i s appropriate because contam nation at the site is due
to “natural pollution”.

Response: The Kansas Surface Water Quality standards
recogni ze that naturally occurring mnerals may result in
“natural pollution” of surface waters and in such situations a
variance fromthe Kansas standards may be secured, KAR 28-16-
28(c)(3). However, the Kansas variance procedure is
i nappropriate for the Gal ena subsite. Contam nation fromthe
Gal ena subsite is inconsistent with the Kansas definition of
“natural; being in a state of nature untouched by influences
of civilization and society,” KAR 28-16-28(c). Since mning
activities influenced and touched the ore body, the
contam nation cannot be the result of “natural pollution” in
accordance with the Kansas definition.

4. Coment: The commenters state that the | ong-term goals
for the subsite are inappropriate. They believe that achieving
the long-termgoals will result in conditions better than the
naturally occurring conditions. They state that such |long-term
goals are arbitrary and capricious and, therefore, unlawf ul
and outside of the scope of CERCLA.

Response: The | ong-term goals for the ground
wat er/ surface water renedi ation at the Gal ena subsite include:

1) Protect the
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Roubi doux aqui fer from contam nant inflows, 2) Protect human
health of the population from mning-related contam nants in
the ground water and surface water systens and in the surface
m ne wastes, 3) Meet Kansas Ground Water Contam nant Cl eanup
Target Concentrations (Note: These include the Maxi num
Cont am nant Levels established by the Safe Drinking Water Act)
in the ground water and 4) Meet both Federal Ambient Water
Quality Criteria (AWQC) and Kansas Anmbient Water Criteria
(Kansas Surface Water Quality Standards) in surface streans.
The first long-termgoal is appropriate for the subsite
because EPA has determ ned that the Roubi doux aquifer is
t hreatened by contam nant inflows fromthe shall ow aquifer
The Roubi doux aquifer is used as the water source for several
public water supplies in the Cherokee County area. The
contam nati on may occur through deep wells or borehol es.
| mproperly cased or corroded wells and uncased borehol es that
penetrate the contam nated shallow aqui fer and the deep
aqui fer could allow the mgration of the contanmi nants fromthe
shal | ow aqui fer to the Roubi doux aquifer. Contam nant
m gration also may occur through potentially perneable rock
| ayers separating the shall ow and deep aquifers. Although the
EPA believes the rock | ayers between the aquifers are
general ly i npernmeabl e, some scientists have indicated that
shal | ow ground water may reach the deep aquifer through voids
or fractures in the inperneable rock |ayers. On the basis of
t hese potential contam nant pathways and the use of the

aqui fer for a public water supply, EPA devel oped this |ong-
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term goal for the subsite that the Roubi doux aquifer shoul d
be protected from contam nant inflows fromthe shall ow
aqui fer.

The second long-term goal is appropriate for the subsite
because EPA has determ ned that public health is threatened by
contam nation present in the ground water and surface water at
the subsite. The feasibility study for the ground water and
surface water renedi ation at the Gal ena subsite provides a
heal th assessnment on the basis of the "no action"” alternative
for renedi ation at the Gal ena subsite. This health assessnent
denonstrates the threat of chronic health effects on the
exposed popul ation due to the contam nation in the ground
wat er and surface water at the Gal ena subsite. The risks are
based on exposure to the contam nants through ingestion of the
ground water and incidential ingestion and absorption through
the skin during swmmng activities. The data and concl usi ons
of the RI and the feasibility study for the Gal ena subsite
support EPA's decision to evaluate renedial alternatives for
achi evenent of the protection of human health fromthe
contam nation in the ground water/surface water at the
subsite. The health assessnment al so showed an additi onal
potential chronic health effect due to ingestion of the
contam nants in the m ne wastes.

The third and fourth long-term goals are appropriate
because EPA has determ ned in accordance with Section 121 (d)
of CERCLA, 42 USC Section 9621 (d), that the stated standards
for cleanup at the subsite are applicable or relevant and
appropriate. This determ nation is based on: (1) the current

and potential uses for
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the ground water, which includes water for both drinking and
agricul tural purposes; and (2) the protection of aquatic life
and human health from exposure to the surface water

contam nants. Additional explanation as to the appropriateness
of these goals is found in the aforenentioned coments and
responses.

As shown, the long-term goals are based on the
requi renents of CERCLA and are reasonable for the subsite.
These goal s are not inappropriate nor arbitrary and
capricious. These goals have been developed in |ight of the
cl eanup standards of Section 121 (d) of CERCLA, 42 USC 9621
(d), and are well within the scope of CERCLA.

5. Comment: The commenters believe the short-term goals
are i nappropriate, arbitrary and capricious, and outside the
scope of CERCLA because they are vague and do not neet ARARs.

Response: The short-term goals were devel oped during the
feasibility studies for renmedi ation of the Gal ena subsite. In
the OQUFS, EPA deternined that certain long-termgoals for the
ground water and surface water remedi ation are technically
i npracticable, i.e., the goals of neeting KALs in the ground
wat er and AWQCs in the surface water. Yet, EPA and KDHE
scientists and engi neers also determ ned that by controlling
the source of the contam nation and the hydrol ogy, various
degrees of contam nant reduction could be achieved over a
period of time by a gradual flushing of the ground water and
surface water systens. Although EPA does not have data
denonstrating the length of tinme required before this gradual

flushing would clean the ground
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wat er and surface water systemto neet the KALs and AWQCs, the
theory is based on sound hydrogeol ogic principles and best
engi neering judgnment. The EPA, therefore, believes the short-
termgoals are rational, appropriate and based on sound
reasoni ng.

The short-term and | ong-term goals were determ ned to be
appropriate by foll owing EPA"s deci si on-nmaki ng procedures,
whi ch include: devel opment of the goals by the EPA Renedi al
Proj ect Manager, KDHE staff and technical consultants, then
review of these goals by EPA Regi onal Counsel and EPA and KDHE
managenent. The EPA managenent deci des, on the basis of
scientific and | egal advise, the appropriateness of the goals
for the site conditions. In this case, these short-term goals
and the previously described | ong-term goals were determ ned
to be appropriate. The commenters' suggestion that such goals
are arbitrary and capricious is without nmerit and directly
contrary to the sound reasoni ng and deci si on-maki ng procedures
utilized in devel oping and determ ning the |Iong-term and
short-term goal s.

The sanme comenters suggest that the short-term goals are
out side the scope of CERCLA and reference Section 104(a)(3) (A
of CERCLA, 42 USC § 9604(a)(3)(A), which states that:

"The President shall not provide for a renoval or
remedi al action under this section in response to a
rel ease or threat of rel ease -

(A) of a naturally occurring substance in its
unaltered formor altered solely through naturally
occurring processes or phenonena, froma | ocation
where it is naturally found;...”
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As discussed previously in this responsiveness sunmary,
the selected renedial action will renediate the ground water
and surface water systens within the Gal ena subsite which are
contam nated as a direct result of mning activities. These
mning activities significantly altered the natural
hydr ogeol ogy of the subsite so as to cause a rel ease of
hazar dous substances within the subsite. The President has
authority according to Section 104 of CERCLA to respond to
rel eases or threatened rel eases of hazardous substances at a
site. The exception cited in Section 104(a)(3)(A) of CERCLA is
not applicable for the Galena subsite due to the m ning
activities which significantly altered the natural conditions
at the subsite, although prior to the mning activities sone
naturally occurring hazardous substances may have been
rel eased at the subsite, the mning activities altered the
natural conditions and exacerbated and accel erated the rel ease
of hazardous substances to the ground and surface waters.

6. Comment: The comrenters express concern
t hat EPA believes the mning activities are the sole cause for
t he contam nati on.

Response: As was acknow edged in the OUFS and previously
in this responsiveness summary, EPA suspects that the levels
of heavy netal contam nants identified in the ground and
surface waters may include contam nants from ot her sources,
such as unm ned ore. The Agency estimtes that the surface
m ne wastes contribute over 26 percent of the cadm um zinc

and
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sul fate contam nation in Short Creek. The |levels of |ead
contam nation in Short Creek fromthe surface m ne wastes may
be higher, but are difficult to estimate. O her sources of
contam nation include, but may not be limted to, upstream

m ning areas, mning wastes found inside mne voids and

subsi dences and unni ned ore exposed to oxygenated water within
old mning tunnels and roons.

7. Comment: The commenters state that EPA failed to
consider that the mning activities have renoved a | arge
anount of mneralized naturally occurring materi al s.

Response: The EPA is conducting a response at the site
based on the release or threat of release of contam nants
presently found at the site.

8. Comment: The commenters thought EPA should qualify
pre-m ning conditions and base the project goals on the
findings. They cite a letter from KDHE where KDHE al so
suggest ed defining background conditions.

Response: The EPA considered investigating the prem ning
background condition, but did not pursue it because such an
investigation is costly, time consum ng and yields only
hypot hetical results. Instead, EPA and KDHE determ ned it
woul d be appropriate to set goals to inprove the current
conditions (which present a health threat). The comenters
tried to establish background conditions at the site, but were
unable to do so. Since mning activities comenced in 1876 at
the subsite, no water quality records are avail able of the

pre-m ni ng water
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conditions. The commenters concluded in their investigation
that there nmay have been el evated concentrations of nmetallic
ions in Short Creek and shall ow ground water systemin
pre-mining time. A review of the comenters report on
background conditions is provided in the adm nistrative
record.

9. Comment: The commenters believe EPA is obligated to
reevaluate its position concerning the effect of mning on
water quality and EPA' s fundanental approach to the goals,
obj ectives and targets for any renedial actions at the subsite
or site.

Response: As expressed earlier in this responsiveness
sunmary, EPA's decision to proceed with renmedial action is
based on the need to protect human health and the environnent
and the rel ease or threatened rel ease of hazardous substances
at this subsite. The goals, objectives and targets are
reasonabl e for the subsite and site.

10. Coment: The commenters di sagreed with the approach
used in the public health assessnment in the feasibility study
report.

Response: The public health assessnment was conducted for
the no-action alternative at the site using the nethodol ogy
established in the EPA gui dance docunments, the Superfund
Public Heal th Eval uati on Manual and the Superfund Exposure
Assessnment Manual . The EPA nethods require eval uation of the
wor st case exposure situations. The commenters do not believe
wor st case scenarios should be eval uated. The commenters,
indicate that all the individual sources of contam nants

(i.e., ore, mnes,
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smel ter, municipal sewage treatnent plants, etc.) should have
been eval uated separately. The EPA's evaluation is based on

t he exposure to the population today fromall sources and
assum ng no corrective action will be taken. The EPA believes
this is the nost appropriate approach to qualify the risks to
the public at the site since this is the true exposure to the
public. The comrenters disagreed with the statistical methods
enpl oyed by the risk assessment, although these are the
standard nethods used in EPA risk assessnents.

11. Comment: The commenters point out as a flaw that the
ground water/surface water operable unit feasibility study
(OUFS) was devel oped with the assunption that a water system
woul d be inplenmented, but that the risk assessnent included
i ngestion of contam nated ground water.

Response: The EPA sees no flaw in this approach. The
alternatives evaluated in the ground water/surface water OUFS
did not include renedial action to address the ingestion of
ground water. The alternative water supply OUFS has conpl et ed
an assessnent of that problem That exposure route was
included in the public health assessnment to show that it is an
exposure pathway that nust be addressed. In addition, sone
residents of the subsite may continue to use private shall ow
drinking water wells even after the alternative water system
is established.

12. Comment: The commenters suggest that the Alternative
Wat er Supply (AWS) Record of Decision (ROD) should be reopened

because the esti mated contam nant i ntakes cal cul ated for the
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ground water/surface water (GWSW OUFS are different fromthe
AVS.

Response: The intake numbers expressed in the AWS OUFS
and GW SW OUFS are different. As EPA evaluated the data
following the conpletion of the AWS OUFS, it realized there
woul d be some m nor revisions. The EPA was aware of the
changes prior to signing the Decenmber 21, 1987, ROD and did
not believe it made any significant difference in the
deci sion. As shown by the public health assessnent in the
GW SW OUFS, the concentrations of netals in the ground water
do pose a significant public health risk. The Agency has no
reason to reopen the AWS ROD.

13. Comment: The commenters state that it is
I nappropriate to use maxi mum cont am nant concentrati ons as
pl ausi bl e maxi mum exposur es.

Response: These procedures and techni ques have been
approved and are commonly used by EPA. As stated in the GWNW SW
OUFS report, the exposure assessment used the nmaxi num val ues
as a screening tool and based the exposures on the nmean
concentrations when maxi mum concentrati ons exceeded
heal t h- based standards. For exanple, exposures based on both
maxi mum and nean concentrations were cal cul ated for ground
wat er ingestion because Direct |ntake/ Reference Dose (DI/RfD)
rati o exceeded unity for six out of eleven nmetals for the
10-kg child scenario using maxi num concentrations. Since these
measured data are fromprivate wells in the shallow aquifer
it is appropriate to classify them as "pl ausi bl e maxi num

exposures. "
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For soils and m ne wastes, the sanples were collected in
the field by conpositing several subsanples within the
defined sanpling | ocation. Therefore, the maxi num
concentration a nmetal fromthe conposite sanple can be
considered a valid "plausible mxi num exposure."

Further, EPA guidelines call for exposures to be based on
arithmetic averages and nmaxi mnum val ues (page 3-5-4
Super fund Exposure Assessnent Manual).

14. Comment: The comments questioned the statistical
treatment of the ground water data in the public health
assessnment (PHA). The commenters state that the PHA report
does not indicate whether all the wells tap the sanme aquifer.
They state this since the maxi num concentrations of severa
metal s exceed the average values by nmore than a factor of
four, thus the comenters say it indicates that val ues cone
fromunderlying statistical distributions with [ong right
tails. They state that it is m sleading and i nappropriate to
summari ze such variables with the arithnmetic mean and maxi mum
val ues.

Response: The 1988 OUFS text clearly indicates that the
123 wells sanpled during the Rl are private residential wells
drawi ng water fromthe shallow aquifer. OUFS Appendices
provi de avail able data on well depth, but in many cases well
depth and/ or screen interval depth were based on owners'’
recol | ections and coul d not be docunented due to observed well
construction or lack of permssion fromthe well owner to
access the well and neasure the depth. The physi cal
characteristics of the shallow aquifer are described in detai
in the OUFS.

Agai n, EPA standard protocols call for exposures based on
mean and maxi num concentrations. There is no basis for

bel i evi ng
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t hat contam nant concentrations are distributed | ognormally at
Gal ena.

15. Comment: The commenters state that the Public Health
Assessnent report supplies no justification for use of the
| ower MCL for hexaval ent chrom um They believe the chrom um
at the site is trivalent chromumwhich is | ess toxic.

Response: The analytical data are reported as total
chrom um and the MCL is for total chrom um

16. Comment: The comenters state that while it is a
standard assunption in public health risk assessnments to
assunme a 70-kg adult ingests two liters and a 10-kg child
ingests one liter of water a day, the report does not state
the assunption used to evaluate the ingestion of water by a
35-kg child.

Response: In this report, quantitative risk assessnents
for ingestion of water were cal culated for the 10-kg child and
the 70-kg adult. The 35-kg child was used for sw nm ng
exposures only. The risk associated with the daily consunption
of water by the 35-kg child was assuned to be somewhere
intermedi ate of the 10-kg child and the 70-kg adult, and was
not specifically quantified.

17. Comments: The commenters state that the use of the
maxi mum val ues in the Public Health Assessnent, w thout any
i nformati on about the underlying statistical distributions or
even the arithnetic average, is inappropriate and |ikely
m sl eadi ng. They state that often concentration measurenents
in natural waters follow a | ognormal distribution for which

t he use
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of a maxi mum value as the summary statistic is highly

m sl eadi ng. The effects that are of primary interest in this
ri sk assessnent are chronic, i.e., resulting fromlong-term
exposure. The appropriate statistic to use, in the comenters’
opinion, is one that represents the | evel of exposure that
woul d be expected on a |ong-term basis.

Response: As stated previously in this responsiveness
sunmary, maxi mum concentrations are useful as a screening
tool. That is how they we re used. These risks from both
surface water pathways indicated no DI/ Rf D exceedances for any
met al based on maxi mum concentrations. Therefore, risks based
on mean concentrations were not cal cul at ed.

18. Comment: The commenters state that the Public Health
Assessnent report has not established that children swmin
any of the water bodies and that it assunes inplicitly that
the 35-kg child swinms every day of the year. They stated that
t hese assunptions are not realistic. They say that the overly
conservative assunption in this report overstates the
esti mated exposure by a factor of five or nore above the
conservative assunptions normally used to gauge these possible
exposures. They state that EPA s Superfund Exposure Assessnent
Manual (US EPA 1986) states that: "The local recreation
departnment may have detail ed data quantifying the duration and
frequency of water use for swi nm ng. When such | ocal e-specific
data are not available, the follow ng national averaged

figures, based on data fromthe
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Bureau of OQutdoor Recreation (cite) can be applied:

E Frequency of exposure 7 days/year

E Duration of exposure 2.6 hours/day"
Response: The Gal ena Subsite Renedi al |nvestigation
Report (EPA, 1986) docunents the water bodies that are popul ar

swimm ng areas, mainly the "Blue Hole," |arge m ne subsidence

near the high school, and Shoal Creek at Schernmerhorn ParKk.

The renedi al investigation report further states, "all surface
waters are or could be used for swinmm ng and wadi ng." The EPA
agrees with the commenters' proposed duration and frequency
adj ust mrents. However, the overly conservative scenario used in
the OUFS indicates no DI/Rf D exceedances, so nore realistic
scenari os were not devel oped. Adjustnents to the duration and
frequency for sw mm ng would not affect the final conclusion
of the risk assessnent. The commenters al so have ot her
comments on the nethodol ogy used in evaluating the risk due to
surface water contact. Since swi mm ng and i ngestion of water
during swimm ng were not shown to be a risk, the comments on

t he conservative approach enployed in the health assessnment do
not change the concl usions of the assessnent.

19. Comment: The comrenters state that neither the
remedi al investigation nor the OUFS has made any attenpt to
measure "representative" concentrations of nmetals in soils
near Gal ena. The comenters believe it is inappropriate to

defi ne worse case situations and that it nay overstate

ot herw se
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"representative" or "average" analyses by as nmuch as several
orders of magnitude.

Response: The EPA is not only concerned with the average
exposure, but nust al so address the greatest exposure. Soi
sanpl es collected during the Phase I RI were fromthe area
downwi nd of the fornmer snelter along Short Creek as docunented
by earlier studies. The sanpling effort was designed to
determ ne nmetals concentrations at several |ocations along the
path of prevailing winds, with increasing distance fromthe
snelter. Each |ocation was sanpled using a five-point
conposite technique, at two depths. These sanples are
representative of soil conditions downw nd of the fornmer
snmelter. Quantitative risks based on these sanples apply only
to this area, and the OUFS does not inply that these risks
shoul d apply to other areas such as residential Gal ena.

Several occupied farmhouses are |located in this area downw nd
of the snelter. Residents in this area are exposed to the
stated ri sks.

M ne waste sanpling during 1987 was designed to obtain
sanpl es representing the netals concentrations in mne waste
pil es, excluding chat; and again there was no intent, actual
or inplied, to state that risks based on these data were
applicable to anything el se except these m ne waste areas.
However, m ne waste piles occur in or near the yards of many
houses in Gal ena. M ne wastes al so have been used throughout
the area for fill material, roads and residential driveways.
Therefore, the exposure scenario presented is a "plausible

maxi mum exposure."
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Furthernore, residents use the m ne waste areas for recreation
activities such as riding dirt bikes.

20. Comment: The comenters state that it is unlikely
and i nappropriate to nodel a 10-kg child (say, ages 1 through
3 years) as eating one gramof soil each and every day,
especially dirt fromthe nost contam nated waste piles and
soils downwi nd of the former snelter. They went on to say
parents and caretakers of children in this age range rarely
let themplay in industrial waste sites. Second, rain, snow,
ice and frozen soils would Iimt the ingestion of soils on
many days of the year, even if children happened to play in
t he nobst contam nated areas. Third, recent review articles
suggest that one gram per day for the ingestion of soils by
children is a gross exaggeration. Mre specifically, LaCGoy
(1987), in a major and authoritative review, estimates that a
10-kg child ingests an average of 50 ng of soil per day and a
maxi mum of 250 ng of soil per day fromall sources, not just
from heavily contam nated sites. Simlarly, Paustenbach (1987)
states, "When all this published information on soil ingestion
is considered, the data indicate that a consensus estimte for
soil ingestion by children (age 1.5 to 3.5 years or ages 2 to
4) is about 100 ng/day. This figure was used by the EPA in its
ri sk assessnent and in the EPA Superfund Heal th Assessnent
Manual ." Thus, the value of one gram day (1,000 ng/day)
assunmed in this report overstates other authoritative and

conservative estimates by a factor of 10 or 20 on mass al one.
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Response: The scenario used in the risk assessnment is
realistic because, 1) several of the m ning and associ at ed
waste areas are in very close proximty to residential areas,
2) there are no restrictions, on accessing the waste areas and
3) residents have been known to use m ne waste as sources of
fill or gravel. The Superfund Exposure Assessnment Manual
states that the frequency of occurrence should be determ ned
on a case-by-case basis. There were no data available to
adj ust the frequency based on weat her conditions. The weat her
adj ustnment interpretation has been left to the reader of the
docunent .

The Superfund Public Health Eval uati on Manual which was
used at the tinme the risk assessnment was made, states that
soil ingestion rates for children age two to six range from
0.1 to 5 grans per day. Further, the Superfund Exposure
Assessnment Manual which indicates the ingestion rate may vary
fromO0.1 to 10 grans per day. Therefore, the ingestion rate is
within this range and was consi dered appropriate at the tine.
Recent gui dance by EPA has established soil ingestion rates to
be used in future programrisk assessnments. The ingestion rate
for children who are one year through six years of age is 0.2
gns/day and for adults is 0.1 gns/day.

21. Comment: The commenters have simlar coments about
the ingestion of soils by adults. They believe it is unlikely
and i nappropriate to assune an adult would eat 0.1 gram of

soi |l a day.
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Response: The Superfund Exposure Assessnent Manual and
recent EPA interim guidance indicates a value of 0.1 gram per
day shoul d be used as an overall soil ingestion value for
adults. Since there are houses within and i medi ately adj acent
to the contam nated areas, the adults in question wll
normal |y be exposed to these contam nants on a daily basis.

22. Comment: The comenters di sagreed with EPA s use of
maxi mum nmetal concentrations in the assessnent.

Response: The EPA's standard procedures require for
exposure assessnments to be based on maxi nrum and nmean
concentrations as was done in the OUFS.

23. Comment: The commenters state that it has not been
establi shed that people catch and eat fish fromthe |oca
wat er s.

Response: The Gal ena Subsite Renedi al |nvestigation and
other scientific literature on the Spring River docunent the
fish popul ations and fishing activities in the area. The | ocal
fishery in Enpire Lake and the Spring River above and bel ow
the | ake woul d provide the quantity of fish for this scenario
(Branson, Triplett and Hartmann, 1970). The conservative
scenario in the OUFS indicated that this exposure route
represented a nomi nal risk conpared to ingestion of ground
wat er and m ne wastes and, therefore, was not refined further.

24. Comment: The commenters believe that the risk

assessnent overestimted the anmount of fish a child would eat.
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Response: The EPA agrees with the commenters. However,
exposure due to ingestion of fish represents a negligible
contribution to the total daily intake presented in Table 3-13
of the OUFS report. For children, using two significant digits
for the total daily intake, the fish exposure does not
contribute at all. Therefore, reducing the fish intake by
anot her 20 percent would have no effect on the final
conclusion of netallic contam nant total intake for children.

25. Comment: The commenters state that sw mm ng and
eating contam nated fish are not primary pathways for exposure
because the other pathways are "larger"” and because the
anal yses of the other pathways suffer from exaggerated
assunpti ons.

Response: The OUFS report states exactly this point.
Swi mm ng and eating local fish are nom nal exposure pathways
conpared to drinking ground water from private residenti al
wells and incidental ingestion of m ne wastes. There is no
basis for the statenment that ground water and m ne waste
i ngestion scenarios are exagger at ed.

26. Comment: The commenters state it is not clear that
t he Congress or the EPA intends that the MCLS and MCLGs
devel oped under the federal Safe Drinking Water Act are to be
used as “ARARs” for ground water in mning districts,
preci sely because the concentrations of sonme or many netallic
ions may exceed the MCLs or MCLGs at present and may have done

so for eons.
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Response: It is EPA's policy that MCLs are ARARs for
ground water at Superfund sites that is currently used as a
dri nking water source or could possibly be used as a drinking
wat er source. Such policy is in accordance with cleanup
standards found in Section 121(d) of CERCLA, 42 U S.C
§9621(d).

27. Comment: The comenters question the source of the
cancer potency factors used in the assessnent.

Response: The Integrated Risk Information System (IRI'S),
the nost authoritative source for cancer potency factors, was
used in the assessnent when val ues were avail able. Arsenic was
the only carcinogen evaluated. The nost recent cancer potency
established by EPA's Ri sk Assessnment Forum was used.

28. Comment: The comenters believe it is inappropriate
to assess all the private drinking water wells on the maxi num
concentration for each conpound. They state that
concentrations of nmetals dissolved in ground water commonly
follow a | ognormal statistical distribution.

Response: The conparison between water quality of
private wells and MCLs was based on maxi num concentrations of
nmetal s observed in well waters. Maxi mum concentrati ons were
used because this was a screeni ng process, and because many
well's were sanpled only once. The table in the OUFS Report
(Tabl e 2-5) does report the nunmber of wells exceedi ng each
i ndividual criterion and the nunmber of wells that exceed nore
than one criterion sinultaneously. There is no basis for the

assunption that the
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data are distributed | ognormally.
29. Comment: The comenters state that no attenpt was
made by EPA to distinguish between natural background

condi ti ons and man- mde conditi ons of vari ous sources.

Responses: The EPA did not define background conditions

nor distinguish the risks based on the natural conditions and
m ning conditions. These sources are considered in the
assessnment, but are not distinguished because the public is
exposed to both these sources. The comenters are concerned
that EPA is renedying natural background conditions. This is
not the case. The EPA is remedying contam nati on caused by
human activities which remain a threat in its present
condition to the public health and wel fare.

30. Comment: The commenters question the plausibility of
t he exposure scenarios in the OUFS. As an exanple, they
question whether the scenario of ingestion of soils by
children is plausible.

Response: M ne waste areas are contiguous with
residential nei ghborhoods in several different areas of
Gal ena. Furthernore, mne waste materials have been
transported into residential areas and used for nunerous
pur poses, such as private driveways, so it is a conmon surface
mat eri al throughout the city. Fugitive dust, novenment of
peopl e and pets, and weat her conditions transport that
material into the houses in several Galena neighborhoods.
Therefore, Galena residents and the residents in the area
downwi nd of the former snelter, including young children, are
directly exposed to these mne waste materials and

cont am nat ed
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soils every day. The scenario used in the OUFS is
conservative, but not exagger ated.

31. Comment: The comrenters discuss discharges from a
facility offsite of the Cherokee County site. They also state
that there are other sources of contam nants. They believe
such rel eases should be qualified.

Response: The Gal ena subsite Renedial I|nvestigation and
OUFS reports both acknow edge that there are nunmerous sources
of m ning-related and nonm ning-rel ated contam nants to the
surface waters in the Spring River watershed. The sanpling
programs i ncluded upstream control stations to docunent the
water quality comng into the site or subsite, and downstream
nmonitoring stations to docunent the water quality | eaving the
area. These other sources were considered qualitatively and
quantitatively on a limted basis.

Because of the regional nature of the surface water
quality program it would be very costly to attenpt to
guantify each source of contam nation and technically
i npossible to separately assess the environnmental inpact of
each. There is sufficient data in the EPA reports for the
reader to make a conparative assessnent of the contributions
fromthe potential sources of netals and nutrients. The OUFS
and supporting docunents clearly show that a consi derable
increase in netals |oading occurs in Short Creek within the

subsite, which is not related to the offsite fertilizer plant.
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Perm tted di scharges are not addressed in this operable
unit renedial action. The permtted release fromthe offsite
fertilizer plant contains different contanm nants fromthe
contam nants that are the subject of this renmedial action. The
offsite fertilizer plant is located on a former mning site
and, therefore, the contam nants that mgrate fromthis site
are simlar to those at the Galena subsite. Evaluations in the
OUFS considered the offsite-upstream source of contam nati on,
but the sel ected remedy does not include renedi ati on of that
area. The Agency plans to conduct investigations at the
fertilizer plant in the future. The RI and OUFS for the Gal ena
subsite indicate that nost of the subsite contam nation is
from sources within the subsite.

32. Comment: The commenters are concerned that the
environmental risk assessnent does not take into account
nat ural background conditi ons.

Response: It is not possible to define natural
background conditions. The risk assessnent eval uates the
current situation where hazardous substances have been
rel eased or where a release is threatened. The sel ected
remedi al action will renediate the areas inpacted by m ning
activities to mtigate the exposure risks to the public health
and wel fare and the environnment.

33. Comment: The commenters do not believe the reduced
di versity of macroinvertebrates in Spring River are the result

of el evated concentration of netals.
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Response: The assessnent of macroi nvertebrate
popul ations in the spring River was based on existing
scientific literature (KDHE 1980 and 1984; Branson 1966) since
there were no site-specific studies of benthic biota
conducted. Data from the macroinvertebrate studies were al so
conpared to water quality data in the literature and data
coll ected during the remedi al investigation.

The KDHE (1980) water quality and biol ogi cal survey of
the Spring River and its tributarires noted | ow diversity and
absence of several pollution-sensitive benthic groups in the
| omer reaches of the Spring R ver, and KDHE (1980) made the
foll ow ng statenents.

E The biota in the | ower reaches of the Spring River

whi ch receives m ne drainage from several polluted
tributaries continues to be stressed.

E Heavy nmetals in solution constitute a very serious form
of pollution because they are very stable conpounds not
readily renmoved by oxidation, precipitation or other
natural process. (This is especially true of zinc.)

E The general depletion at the downstream stations is
attributed to continued exposure to | ead-zinc m ne
dr ai nage.

E It is postulated that zinc toxicity was probably
indirectly responsible for the restricted taxa due to

limted variety of food avail able.
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E The drastic reduction in taxa, especially the mayflies,
is attributed to chronic exposure to heavy netals.
E A simlar biological depletion of the |ead-zinc
pol luti on sensitive MCOL group was noted in the benthic
sanples from Center Creek during 1964-65 pollution
survey by M ssouri. (Biological Data - 1973. Janes, Elk
and Spring Basin Water Quality Report. M ssouri Clean
Wat er Commi ssion, Jefferson City, M ssouri. 1974.).pm
Scientific investigators will agree that there are
several water quality paraneters (such as ammonia, nutrients,
organi cs) and physical factors (such as flow and substrate
type) operating on the benthic macroinvertebrate popul ati ons
in the Spring River, in addition to metals concentrations.
Most woul d al so agree that increasing nutrients and organic
pol lution along the Spring River probably cause sone reduction
of benthic diversity. However, the nine-year plus
bi ononi toring data base on the Spring River indicates a
consi stent reduction in benthic macroinvertebrates in the
Kansas portion of the river and a consistent and correspondi ng
increase in netals concentrations. Metal concentrations al nost
certainly play a role in reduced benthic diversity, especially
since sone netals are al nost al ways above concentrati ons known
to have a chronic effect on aquatic biota.
34. Comment: The commenters state that the sources of
contam nants are not defined; therefore, the inportance of the
di fferent sources of biological stress to the waterways cannot

be
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det er m ned.

Response: The water quality data at nunerous | ocations
al ong Short Creek and at tributaries near their confluence
with Short Creek, were presented in the renedial investigation
and OUFS. This included stations both above and bel ow t he
fertilizer plant in Mssouri. The EPA reports present
sufficient data to nake a conparative assessnment of the
contributions fromthe potential sources of nmetals and
nutrients. The Gal ena subsite OUFS and supporting docunents
clearly show that there is a considerable increase in netals
| oading in Short Creek within the subsite that is not rel ated
to the fertilizer plant in Mssouri. (Refer to Table 3-30 of
t he OUFS).

A "Use Attainability" type analysis would be required to
quantitatively assess the separate inpacts; and at this tine,
there are no scientific methods that will allow a conplete
quantification of synergistic and antagonistic affects. The
data adequately illustrate which tributaries to Short Creek
are the major sources of netals contam nants and to docunent
whi ch segnents of the creek experience the greatest changes in
metal s concentrations.

35. Comment: The commenters nmade several comments on the
mlling operation as presented in the 1988 OUFS and 1988
Proposed Pl an. The volunmes of the surface m ne wastes, the
treatability of the material and the costs were questioned.

Response: As the result of these coments, the EPA

col |l ected additional sanples of the surface m ne waste rock and
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treatability studi es have been conducted. Based on these
studies, the estimted costs for the act of treating the
wastes were refined. In addition, an OUFS Suppl enent and 1989
Proposed Pl an have been prepared which present revised
remedi al alternatives.

36. Comment: The commenters state that EPA's
characteri zation of the waste piles conducted prior to the
rel ease of the 1988 Proposed Pl an concentrated exclusively on
the piles of broken rock and ignored the chat which
constitutes 58 percent of the surface wastes. They state that
their prelimnary sanpling indicates that the chat has nuch
| ower | ead content.

Response: The EPA's waste characterization conducted
prior to the release of the 1988 Proposed Pl an concentrated on
the material that it thought could be fed into a mlling
circuit with any possibility of reducing the netal content.

The chat at that time was suspected to be lowin | ead.

Theref ore chat was not considered in the characterization
study; conventional mlling operations were not considered
appl i cabl e. Because of these and other comments received, the
EPA conducted anal ytical tests on the chat and found that it
is not consistently lowin |ead. Some of the chat piles wll
need to be processed as is recognized in the OUFS Suppl enent
and the sel ected renedy.

37. Comment: The commenters state that the waste rock
sanpling plan prepared and inplenmented prior to release of the
1988 Proposed Plan was in error because only surface sanples

were coll ected except for two | ocations. They do not believe the
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overall waste materials present have been realistically or
properly defined.

Response: The purpose of the sanpling conducted prior to
1988 was to characterize the waste piles that could be
processed. This goal was achi eved. Analysis of split sanples
conducted by the commenter showed that the waste rock can be
processed to renove a | arge percentage of the nmetal content.

Addi ti onal sanples were collected during the week of June
6, 1988, for the bench-scale | aboratory treatability tests. A
backhoe was used to dig into several waste piles to coll ect
deeper sanples of the mne wastes for the treatability tests.

I n addition, many sanples collected prior to and as
preparation for the pilot |each test were from areas deep
wi thin chat and waste rock piles.

38. Comment: The comenters state that EPA divided the
sanples collected prior to 1988 by cone and quartering, which
they do not believe is a reliable nmethod for coarse materi al
of a heterogeneous nature. They state that all the handling of
t he sanples, including cone and quartering, transporting and
| aboratory size reduction offer the potential for gravity
segregati on of the heavy m nerals.

Response: The EPA di sagrees, coarse materials have a
| ess likelihood of segregating and during the process of size
reducti on bl ending would occur. Also, these sanples are an
estimate of a very |large mass of heterogeneous material. Any

smal |l deviation fromthe exact value would still fall into an
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acceptable estimte range for the waste piles.

39. Comment: The EPA estimted that 283,000 cubic yards
of waste were present within eight areas delineated for
sanpling in the OUFS. Field work carried out by the comenters
resulted in an estimte of 1,279,000 cubic yards of waste
rock, chat and other m ne wastes.

Response: The EPA has recogni zed this volune change in
t he OUFS Suppl enment and will consider it in inplementing the
selected renedy. Prior to 1988, the EPA only sanpl ed and
eval uated waste piles that would have a possibility of having
their nmetal content reduced by conventional mlling
operations. Waste piles with | ow netal values, such as chat,
were not taken into the waste pile volunme estimte. The
commenters estimted that 488,696 cubic yards of the 1,279, 000
cubic yards are of waste rock, excluding chat. That is about
2/ 3 more material than EPA estimted, but not 450 percent nore
as the comenters estimted all waste material. Since the 1988

OUFS was conpl eted, additional analytical work has shown that

sone of the chat will need to be processed; therefore, a
revised volunme estimate will be considered in the selected
remedy.

40. Comment: The commenters suggest that EPA erred in

cal cul ati ng tonnage prior to 1988 fromthe waste vol ume
estimates. The EPA has stated that 327,000 tons are present,
indicating that a value of 1.15 tons per cubic yard was used.
The comenters state that a standard earthnoving reference
such as the "Caterpillar Handbook"” indicated a value of at

| east 1.35
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tons per cubic yard woul d be appropriate.

Response: A value of 1.35 tons per cubic yard is a good
value for "in place" rock. The value was reduced downwards to
1.15 to take into account the broken nature of the material in
the piles.

41. Comment: The commenters state that the EP toxicity
type tests are a non-flow related, mass | each test that does
not sinmulate natural conditions, because it assunes a steady
state and does not take into account intensity and duration of
rain fall events, drainage dynam cs and the highly perneable
nature of the surface wastes.

Response: The EP toxicity test, along with the other
tests such as the water and acid shake tests, provide only an
estimate of |each conditions. The EP toxicity test provide a
worst case in a landfill scenario, whereas the water and acid
shake tests provide a best and worst case scenari o where acid
m ne drai nage is involved.

42. Comment: The EPA's 1988 proposed plan is a
nodi fication of the Alternative 3 fromthe 1988 OUFS descri bed
in the 1988 proposed plan. The commenters state that the
effectiveness of the proposed plan had not been nodel ed or
eval uat ed.

Response: The EPA evaluated the effectiveness of the
1988 proposed plan prior to considering it as the preferred
remedy in 1988. The 1988 proposed plan was estimted to reduce
met al | oadi ngs by approxi mtely 40 percent. It was estimated
to reduce the | oadings the sanme as the 1988 OUFS, Alternative

5. As part
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of the devel opnent of the selected renedy, Alternative 2,
which is an updated version of the 1988 preferred renedy, was
nodel | ed by conmputer (as the other alternatives were in the

OUFS) and was estinmated to reduce netal | oadings by 28 to 32

percent .
43. Comment: The commenters indicate that the
concentrate fromthe mlIling process is not marketable or if

there are internedi ate by-products of the process which cannot
be mar keted, disposal as hazardous wastes coul d be required,
causing a significant additional expense.

Response: In 1988 the EPA considered the concentrate
generated fromthe mlling/flotation process to be marketable.
Addi ti onal tests conducted follow ng the conpletion of the
1988 OUFS, as presented in the OUFS Suppl enment, indicate that
t he concentrate woul d be market abl e.

44, Comrent: The commenters state that EPA's 1988
proposed renmedial action will have little effect on the netal
| evel s available to enter the ground water and surface water.
They state that this is because only between 40 and 70 percent
of the lead is likely to be recovered by the proposed mlling
process, with simlar |ow recoveries of other netals.

Response: The 1988 mlling process proposed in the 1988
remedy projected the reduction of cadm um [|ead and zinc
| evel s by over 80 percent. Subsequent bench-scale tests were
perfornmed to identify the appropriate mlling processes.
Through these studies, EPA has determ ned that nmetals |evels
in the surface m ne wastes woul d be substantially reduced. The

EPA, therefore,
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di sagrees with this coment.

45. Comment: The commenters estimate the cost to build a
m neral processing facility at between 6 and 9 mlIlion dollars

conpared to EPA's estimte of $610,000. The commenters
estimate operating cost to be between $10.53 and $13. 38 per
ton conpared to EPA's estimte of $4 per ton.

Response: The EPA's plan outlined in the 1988 OUFS
considered that a small, bare bones plant, that can be
assenbl ed onsite, would be shipped to the site on skids. Only
the ball mll was considered to need a permnent foundati on.
The EPA has reestimated the costs in the OUFS Suppl enent
following the treatability studies and other additional
testing and consideration of information submtted by the
commenters. These revised cost figures are provided in the
OUFS Suppl enent.

46. Comment: The EPA estinmates the nmaterials handling
costs to be $49,000 whereas the commenters estimate the cost
to be $4.4 mllion.

Response: The commenter is referring to haul age costs
for Alternative 2 which were estimted based on local mlling
of the m ne wastes. These costs were underestimated in the
OUFS. Revised anal ysis included increasing the volune of m ne
wastes to be haul ed and the use of a central mlling |ocation.
Based on this reanalysis, the revised cost is approximtely
$800, 000 (see OUFS Suppl ement, Appendi x F, page 28). This
cost, while nore than the original estimate, is much | ess than

the 4.4 mllion dollars advanced by the commenter.
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47. Comment: The commenters state that under the
nat ural geol ogic process, netallic ions are provided to the
shal | ow ground wat er system and surface water until these
materials are totally oxidized and the contained ions are
flushed fromthe area. They state that under existing
conditions, it would take nore than 1,000 years for the
residual sulfide mneralization to be flushed fromthe system
The comments stated that the EPA's 1988 proposed plan would
extend the time required for flushing.

Response: The EPA has not estinmated how long it wll
take for the systemto be flushed naturally. The EPA's
sel ected renmedy as well as the 1988 proposed plan woul d be
expected to speed up the natural cleanup process. The main
pur pose of the action will be to protect the public health and
reduce the environnental threats.

48. Comment: The comenters suggest that the no-action
alternative with appropriate admnistrative controls could
provi de as nmuch protection to human health and the environment
as provided by the 1988 and 1989 proposed plans and at
significantly | ess cost.

Response: The EPA did consider adm nistrative controls
such as fencing and posting to protect the public health, but
did not consider these to be effective. These type of controls
are not permanent, they only offer tenporary control at best.
At | east one of the areas was fenced off, but tresspassers
have destroyed the fence. It is difficult to get people to

under st and
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t he potential dangers when the hazards are based on chronic
exposure as opposed to situations where the exposure is

i mmedi at e and pai nful .

C. Comments from PRPs to the Alternative Water Supply OUFS

The PRP specifically requested their comrent letters on
the alternative water supply OUFS (letter to Alice C. Fuerst
dat ed Decenber 10, 1987) and the Site-Wde Supply Inventory
Techni cal menorandum (letter to Alice C. Fuerst dated February
1, 1988) to be incorporated by reference into their coments
on the ground water/surface water OUFS. The comments in the
fornmer letter were responded to in the alternative water
supply responsi veness summry dated Decenber 21, 1987.

1. Comment: |In the Final Technical Menorandum for the
Site-Wde Water Supply Inventory (Novenber 25, 1987) EPA
sanpled private water supply well prior to treatnment. The
commenters state that while this practice is acceptable if the
pur pose of the investigation is to determ ne the quality of
the shall ow aquifer. They state that it is not proper if the
purpose is to determne if the water is suitable for
consunpti on.

Response: Water sanples fromprivate wells were
collected prior to any in-house treatnment unit because the
primary objective was to characterize the water quality of the
shal | ow aqui fer. These sane sanples were also used to assess
the potential health risks associated with using this water
resource because:

a. There was a variety of in-house treatnent units ranging
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fromsinple filters to reverse-osnosis type systens.
Some of these units rempve dissolved netals, the
contam nants of concern, and some do not.
The effectiveness of in-house units is highly
dependent on tinely servicing and maintaining the unit
in good condition. Therefore, the effectiveness was
expected to be quite variable and EPA or state

agenci es have no way to ensure their effectiveness.

Most i n-house treatnent units in the area were

install ed by EPA as a tenporary neasure to reduce the

metal s concentrations in water being used at sel ected
private residences while EPA continued to work towards
a permanent sol ution.

Ground water sources are usually not treated prior to
use, except for chlorination of public systens.
Therefore, the public health assessnent was based on
t he assunption that nost shallow wells had no
treatment units (a fact based on Rl surveys), new
wells could be drilled at any tine w thout adding
treatment units, and existing treatnment units could
become ineffective or be renoved at sonme future date.

Comment : The commenters believe the references to

non- enf orceabl e, non-regul atory guidelines and criteria (i.e.,

secondary MCLs, MCLGs and Cl ean Water Act criteria) are

i nappropri ate because they are not ARARs for the Alternative

Wat er

Supply OUFS.
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Response: One objective of the Sitew de Water Supply
| nventory was to conpare the water quality of the shall ow
aqui fer to drinking water standards, maxinum contam nant | evel
(MCL) goals, and human health criteria based on the Cl ean
Water Act. This objective was stated in the work plan and is
consistent with the National Contingency Plan (NCP). The
pur pose of this Technical Menorandum was to provide an overal
assessnment of the ground water quality and conparison to a
variety of criteria, standards and advisories is one
recommended approach. This overall assessnment provides a data
base for the subsequent feasibility study that specifically
addresses the ARARs.

The Conprehensive Environnental Response, Conpensation
and Liability Act (CERCLA) states that response actions should
attain or exceed ARARs. CERCLA further states that other
federal and state standards, requirenments, criteria or
limtations considered in fashioning CERCLA renedies and, if
pertinent, should be used. Therefore, the Sitew de Water
Supply Techni cal Menorandum woul d be inconplete if it did not
address these other criteria.

For ground water actions, it is EPA's policy that the
untreated ground water nust neet MCLs if it could be a
drinking water source. It is not an ARAR in the Alternative
Wat er Supply action for the shall ow aquifer to neet MCLs
because the shall ow aquifer is not being addressed by that
action (i.e., the Roubidoux aquifer is the source). MCLs are
ARARs in the shallow ground water in the ground water/surface

remedi ati on. The Alternative


Data Services


44
Wat er supply OUFS referenced secondary MCLs, MCLGs and Cl| ean
Water Act criteria because they are open criteria "to be
consi dered" in making deci sions.

3. Coment: The comrenters state that it is
i nappropriate to use detection limts that are higher than the
dri nking water standard when the primry objective of the
investigation is to verify conpliance.

Response: First, the purpose of the investigation was not to
verify conpliance with the standards because conpliance infers
a requirement. Private water wells are not regul ated by Kansas
nor EPA. Second, EPA has standard detection |levels it uses
across the nation in nost cases. In special cases, at extra
expense, EPA does nodify the detection limts for specific
sanpling events. In all cases except for selenium the
standard detection limt is at or below the MCL.

4. Comment: The comrenters state that the EPA's data
i ncl uded both quantitative and qualitative values. There was
no di fferentati on nade between actual quantitative and
esti mated val ues.

Response: The EPA conducts a very extensive quality
assurance evaluation of its data. If a sanple is not handl ed
conpletely properly or if there is sone other question about
the data, they are coded as estimted values. In reality, if
the data are not correct, it is actually being estimted | ower
than the true result. The EPA is very confident that the
estimated values are at |east as high, but not higher than the

act ual
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values. If there is any doubt in this, the data are coded "I"
and no estimates are reported.

A smal | percentage of the data used to define
standard/criteria exceedances were indeed qualified with “J”
or “M” The “J” qualifier signifies that the value did not
nmeet all Quality Assured (QA) criteria and nmust technically be
consi dered an estinmate. The “J” qualifier does not nean that
the data are unusable, but only that the val ue has a sonmewhat
greater margin of error than data without a qualifier. Data
qualified with a “J” are usable for the purposes of
characterizing ground water quality.

Data qualified with an “M are values that are bel ow the
detection limt required by the |aboratory's contract with EPA
for the given sanple set. These data are above the detection
[imt of the instrument and are considered usabl e data. These
data (with “M and “J” qualifiers) were used in the Sitew de
Wat er Supply Techni cal Menorandum and the AWS OUFS because
they were judged nore representative of the actual water
quality than either the detection limt or zero concentration.

O the 22 wells that were defined as exceeding the Safe
Drinking Water Act MCLs or MCLGs (Tables 7 and 12 of the
Techni cal Menorandum), 18 exceedances were based on data
wi t hout qualifiers. Four wells were defined as having cadm um
exceedances based on data qualified by “J” (Well 95, Sanple
BWVHB9001; Well 83, Sanple BWVHB9004; Well 91, Sanple BMHB9005;
Well 48, and Sanple BVHB9007). O the four wells with
qualified
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exceedances, one (Well 95) was confirmed by two subsequent
sanples that did not have qualifiers on the cadm um val ues
(Well 95, Sanples CMIB9013 and FMIB9007). The remaining three
wel s did not have exceedances in subsequent sanpl es.

Data qualified by "J" were also used in determ ning
exceedances of the secondary MCL for iron and total dissolved
solids. Data qualified by “M were used to determ ne
exceedances of the CWA Health Criteria for nickel.

5. Comment: The commenters questioned the use of first
round sanple as the reported value as opposed to using an
average of the two sanpling rounds.

Response: The use of first-round sanpling data for
exceedance determ nation in the Sitew de Water Supply
Techni cal Menorandum (TM was not arbitrary. Each well was
originally sanpled during one of the three sanpling activities
(BVHB9--24 wells, DMIB--59 wells, J39B9--82 wells). Resanpling
was perfornmed only at wells that had exceedances based on the
first-round sanple set. The best use of this data set is to
allow the three first-round sanple sets to represent
point-in-time water quality estimates. Although tenporal
variations may have occurred between sanpling activities,
using the three sanple sets as a representative group pl aces
equal statistical weight on each well in representing
point-in-time ground water quality.

In the AW6 OUFS, where average concentrations were
reported, nultiple sanples taken froma single well were used
to calcul ate the average concentration for that well. The

conment ers have
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erroneously assunmed only the first sanple was used.

Finally, in the AW OUFS, nultiple sanples from
i ndi vidual wells were used to cal cul ate the nunber of
exceedances. In the OUFS, as in the Sitew de Water Supply
Techni cal Menorandum only those sanpl es taken prior to
i n-house treatnent units were used to cal cul ate exceedances
and average concentrations.

6. Comment: Several wells that exhibited "m nor"
exceedances in the first sanpling had no exceedances in
subsequent sanples. The comenters suggested that the probable
expl anation for this is analytical error or procedural
variability.

Response: There are several sources of potential error
or data variability that influence the data base used in the
project reports. As suggested by the commenters, variation
within | aboratory anal ytical procedures and field sanpling
procedures are two sources of variation. However, tenpora
variation in well water quality and the use of nore than one
anal ytical |aboratory also introduce sone variation. This
proj ect was not designed to conpare the nmagnitude of these or
ot her sources of variation, and concl usions regardi ng which
were nost inportant would be highly subjective. The
devel opnent and inplenmentation of quality assurance and field
operation plans, however, maintained adequate control of field
and | aboratory procedures and ensured that data from sanpl es

that did not neet QM QC criteria were not used.
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The observation that some wells had remarkably consi stent
water quality (cadmumresults, Tables 8 and 13), while other
wel I s had variable water quality suggests that the
hydr ogeol ogi ¢ systemis conplex and that some wells are prone
to tenmporal variations while others are not.

7. Comment: The commenters state that the use of first-
round sanmpling results was not consistently applied in
det erm ni ng exceedances.

Response: In one instance, the use of first-round
sanpling data was indeed inconsistently applied to the
determ nati on of exceedances. The second sanple from Well 3N
was used instead of the first. This was the only case where a
first-round sanple did not have any MCL or MCLG exceedance,
but a subsequent sanple did. The well was resanpl ed because
the MCLG for | ead was cl osely approached in the first-round
sanple. The resanpling results. showed total |ead above the
MCLG. The deci sion was made to use the second-round sanpling
data in this case because there was a responsibility to flag
the well as one having el evated netals.

8. Coment: The commenters indicated that the Sitew de
Wat er Supply Technical Menmorandum states on page 3 that five
wel | s exceeded the primary MCL for cadm um or chrom um as a
result of the 1985 sanpling, but Table 12 indicates only four
wel | s exceeded the standards.

Response: The statement on page 3 of the Technical

Memorandum is fromthe Phase | Rl Report. An assunption made in
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the Phase | Rl report was that a water quality result that
equal ed a standard/criteria was defined as exceeding the
standard/criteria. The assunption nade in the Technica
Mermor andum however, was that a result equal to a standard did
not exceed the standard. As a result of this difference, the
10 ug/l of cadm umin sanmple BMHB9005 was defi ned as exceedi ng
the primary MCL in the Phase I RI, and not exceeding it in the
Techni cal Menorandum

9. Coment: The commenters stated that two cadm um MCL
exceedances were based on first-round data qualified by “J,”
with subsequent sanpling results that show cadm um bel ow
detection. One of these wells (Well 48, original sanple
BWVHB9007, Table 13) had three subsequent sanples all show ng
cadm um bel ow detection. The coments believe this well should
be renmoved fromthe |ist of exceedances.

Response: |If the MCL exceedance for Well 48 is not
consi dered a probl em because three subsequent sanpling results
were below the detection limt or the MCL, then any exceedance
based on only one sanple would be open to question. The EPA
bel i eves there is enough variability in the aquifer to be
concerned about all exceedances. In the AW OUFS, the data
fromall sanples taken fromeach well were used to cal cul ate
t he nunber of exceedances (excluding those sanpl es that
represent posttreatnment sanples from houses with individual

treatment units).
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10. Comment: The commenters believe that the
adm ni strative record for the Technical Menorandum and the AWS
OUFS shoul d be anended to state that there were no chrom um
exceedances, because, in their opinion, EPA used an overly
conservative assunption.

Response: As stated by the comenters, chrom um can be
present in water in several form however, the primary MCL and
MCLG are for total chrom um not just the hexaval ent chrom um
The Sitew de Water Supply Techni cal Menorandum and the
alternative water supply OUFS conpared total chrom um val ues
to two criteria, the primary MCL of 50 ug/l and a proposed MCL
goal of 120 ug/l that is based on total chrom um These
conparisons were clearly stated in the reports.

The EPA considered the fact that there were no
exceedances of the proposed MCLG and only one exceedance of
the primary MCL (with the conservative assunption) during
their selection of the proposed renedy for the alternative
wat er supply.

11. Comment: The commenters stated that only eight (not
10) of the 72 wells sanpled in the Galena subsite in 1985 and
1986 had "real" exceedances of the primary MCLs. Seven of
these were "m nor exceedances” with no likely health
significance. The remaining well (Well 108, sanple DMIB9036
with 170 ug/|l cadm um appears to be renoved geographically

and hydraulically from m ning.
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Response: As stated previously, the EPA does not agree
with the commenters opinion of renpoving any of the wells with
exceedance. The commenters' contention that seven of these
exceedances have no likely health significance is wthout
justification because several other factors other than just
the MCL should be considered before assessing potential health
ri sks. For exanple, the primary MCL consi ders the econom c
aspects of treatnment as well as human health risks and the
proposed MCL goals for both cadm um and | ead are | ower than
the currently existing MCLs. Several other factors should be
consi dered before drawing the conclusion that a small
exceedance of an MCL does not represent a health significance.
Well No. 108 (original sanple DMIB9036) is |ocated directly
downgr adi ent of mning based on the piezonetric contours
presented on Figure 4-3 in the Phase | RI and based on the
| ocati ons of underground m nes and shafts.

12. Comment: The comrenters have drawn the assunption
that the first priority areas were designated as "first"
because they woul d have a higher incidence of contam nation
due to mning activity.

Response: The EPA, in designating first and second
priority areas for the Sitew de Water Supply Inventory, did
not have any preconceived ideas concerning extent or severity
of contam nation. The first priority areas were designated as
first because EPA intended to sanple all the wells (100
percent) in these areas. In the second priority areas, EPA

pl anned to sanple
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about one-fourth of the wells. The criteria used to
differentiate first and second priority areas included
proximty to known m ning areas, geographic location within
the site, and expected density of potable use shallow wells.
The first priority areas were within known m ning areas, but
were al so areas where EPA felt confident it could sanple all
the wells w thout expending an inordinate anmount of effort.
The two areas designated as second priority areas were
expected to have relatively |l arge nunbers of private shall ow
well's, so EPA planned to sanple only about 25 percent of the
wells and not commt to sanpling all the wells unless results
of the 25 percent sanpling indicated further sanpling was
warranted. One of the second priority areas was i medi ately
adj acent to, and potentially downgradi ent of, the Gal ena
subsite where ground water contam nation had al ready been
docunment ed, so EPA was concerned about this area. The ot her
second priority area was Lowell, the only other area within
the site where there was heavy use of the shall ow ground water
resource.

The EPA did not necessarily expect to see a higher
i ncidence of contamnation in the first priority areas. The
degree of contamnation in the second priority areas, as
conpared to the first priority areas, indicates that factors
ot her than just proximty to known mning areas play a role in
the degree of contam nation in the waters of shallow wells.
One of these factors could be natural mneralization, but
several factors in addition to natural m neral occurrence nust

be consi dered, such
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as local geology, local fracture patterns, possible presence
of solution channels, punping frequency and duration and
ot hers.

13. Comment: The commenters stated that the wells
corresponding to J39B9065 and J39B9066 are outside the site
boundary and should not be included in the tabul ati on of
exceedances, and wells corresponding to J39B9062 and J39B9040
shoul d not be included because they are not used as potable
wat er suppl i es.

Response: Wells J39B9065 and J39B9066 were |ocated
outside the site boundary because they were intended to
represent background water quality. Neither of these wells
exhi bi ted exceedances of MCLs or MCLGs and neither were
counted as wells in the second priority areas. The Sitew de
Wat er Supply Techni cal Menorandum (on page 12) states that 51
wells were inventoried in the second priority areas, but only
49 were actually sanpled. As shown in Table 5 of the Techni cal
Mermor andum the two wells inventoried but not sanpled were in
t he West Gal ena area.

One well in the Baxter Springs area (J39B9062) and one
well in Lowell (J39B9040) were not used as a potable water
source during the sitewi de inventory. The well in Lowell was
consi dered representative of the area ground water and was
used in the assessnent of exceedances. The shallow well in
Baxter Springs did not exceed primary MCLs or MCLGs, although
is avalid well to use to evaluate the ground water quality.

14. Comment: The commenters stated that only 4 of 49
wells sanpled within the Lowell and West Gal ena Survey Areas

exceeded
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primary MCLs, and all exceedances were relatively m nor and of
no |ikely health significance.

Response: The conmmenters correctly state that 4 of 49
wells in the second priority areas were identified as having
exceeded the primary MCLs. The commenters' contention that the
four exceedances are "mnor" is open to interpretation and
their conclusion regarding health inplications is wthout
scientific justification. The primary MCLs were pronul gated
under the authority in the Safe Drinking Water Act of 1972 and
wer e based on evidence of known health effects.

The comenters contend that the sel enium exceedance for
the well corresponding to sanple J39B9022 (Well 23N) should be
excluded fromthe |ist of exceedances because it had only a
m nor exceedance and because a subsequent sanple indicated a
sel eni um concentrati on below the MCL. The issue of what should
constitute a "real exceedance” of drinking water standards has
been raised several times in the comenters' letter. In
perform ng the renedial investigation of the ground water at
the Gal ena subsite, the EPA s position has been as follows:

a. Any sanple taken as a part of the Rl and passing
quality control tests is representative of the ground
water quality at the well at the time that the sanple
was taken.

b. It is assuned that ground water quality is subject to
tenporal variability, sanmpling variability and

anal ytical variability. The latter two are controll ed
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by the QA/ QC program
c. Any well with at |east one sanple having an exceedance
of at | east one drinking water standard is considered
to be a well that potentially exceeds the standards
during other tinmes of the year.
15. Comment: The comenters believe that few, it any,
of the shallow wells being used for donestic supplies have
exceedances of any standards. The commenters contend that only

9 percent of the wells have real docunented exceedances.

Response: As previously discussed, all of the
exceedances reported are real exceedances and need to be
treated as such

16. Comment: The commenters believe that neither the
Sitewi de Water Supply Technical Menorandum nor the AWS OUFS
provi des adequate consideration of the hydraulic position of
the shallow wells sanpled with respect to known m ni ng
di st ur bance.

Response: Definition of the hydraulic relationship
bet ween an i ndividual contam nated well and the "known ni ning"
or "flint area” involves a dynam c ground water systemthat
makes it very difficult to inpossible. First, mning areas are
not all contiguous nor are they all in the "flint area.” The
water table is relatively level, virtually rmuch [ ess than 100
feet across the entire site. The ground water flows through
fracture and joints, resulting in a very wide range in
transm ssivity fromwell to well. The private wells are
conpleted in the sane depth interval as the m ning areas.
Essentially, any individual well can be “downgradient” of a

particular mning area if it punps for a
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sufficiently long tinme. The individual wells are commonly
clustered in nei ghborhoods, which increases the potenti al
hydraul i c connection and certainly the downgradi ent character
of each individual well. The hydraulic connection between
specific wells and m ned areas could be verified, but at
consi derabl e expense and at a consi derabl e expenditure of
time, and this would still not contribute to or alter the
remedi al actions needed to protect human health and the
envi ronnent .

17. Comment: The comenters contend that the sanpling
desi gn was biased and, therefore, average concentrations of
metallic ions are not a valid neasure of potenti al
cont am nati on.

Response: G ound water sanpling was not biased towards
sanpling the expected worst wells, or toward any other routine
that would invalidate the use of average concentrati ons. Sone
areas were sanpled to obtain data from about 25 percent of the
shal l ow wells, selecting wells that were distributed fairly
uniformy across the entire sanpling area. Ot her areas were
sanpled so that all wells were sanpled. Neither of these
approaches woul d i nherently bias an average concentration
cal culated fromthe ground water data.

Some wells that exceeded MCLs were selected by EPA for
repeat ed anal yses. In these cases, the average netals
concentrations for each of these wells were first cal cul ated,
and then these averages were used to represent each well's
wat er quality when the overall average (for wells sanpled only
once and for wells sanpled several tinmes) was cal cul ated. This

precl uded
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the potential for the wells that were sanpled repeatedly to
bi as the average when conbined with wells that were sanpl ed
only once.

18. Comment: The average netals concentrations for the
AWS OUFS were conputed using detection limt values for
sanpl es where concentrations were | ess than detection limts.
The comrenters believe this practice significantly distorted
t he cal cul ated aver ages.

Response: The commenters referenced the average val ues
cal cul ated for seleniumto show that the nethod for
cal cul ati ng average nmetals concentrations was i nappropriate.
Sel eni um was an exception to the rule, and the nethod for
cal cul ati ng average metals concentrations in the AWS OUFS did,
as the commenters state, significantly distort the average
cal cul ated for selenium The primary problem was that the
routine detection Iimt for seleniumat the EPA Region VII
| aboratory was 50 ug/l, five tinmes the MCL for sel enium was
not true for the other netals of concern, so the nmethod used
to cal cul ate average concentrations in the AW OUFS did not
significantly distort the results for the other netals.
Furthernmore, EPA has not regarded sel enium as a contam nant
directly related to past mning activities in the site.

The EPA's consultant determ ned that the average
concentration for seleniumreported in the AWS OUFS (Tabl e
3-1) was invalid shortly after the OUFS was submtted to EPA
and advi sed EPA of this prior to signature of the AW ROD. The
average netals concentrations in the revised Table 3-1 are

very
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simlar to average values calculated by the PRPs and submtted
as Table 1 in their comments on the Site-w de Water Supply
Techni cal Menorandum dated February 1, 1988. A copy of the
revised Table 3-1 is shown bel ow

Tabl e 3-1
CONCENTRATI ONS OF TOTAL METALS
OBSERVED I N PRI VATE WELLS

Aver age Maxi mum Cbserved
Cbserved Val ue Val ue (ug/l)=a
Met al s (ug/l)2

Arsenic 28.9 31°b

Bari um 83.5 390

Beryllium 1.8 4b

Cadm um 5.6 180

Chrom um (total) 6.8 120

Copper 14.5 140

Cyani de 10 10

I ron 1,115 26, 000

Lead 25.5 230

Manganese 92 3, 400

Mer cury 0. 138 0.44

Ni ckel 23 270

Sel eni um 3.8 24

Silver 6.9 11

Zi nc 841 15, 000

dug/l = m crograns per liter.

| n these instances there were val ues greater than those
i sted; however, they were the results of higher
detection limts and were listed as | ess than the
detection limt.
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19. Comment: The commenter inventoried the vol ume of
m ne waste rock material and the volunme of avail abl e disposal
areas. He found in the Galena are there is enough space in
open pits and m ne shafts to dispose of all the m ne waste
rock.

Response: The EPA had not nade such an el aborate
i nvestigation of the volunme of disposal space, but had al so

reached the same concl usi ons.
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